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HP-10A AND HP-11A UNITS

T 1. GENERAL

The HP-10A unit (Fig.l) is designed to supply fuel to the
main fuel system of the PJ-95 turbo-jet engine and to control
automatically the operation of this system.

The unit comprises a high pressure variable-displacemont
plunger pump, a variable speed autoratic gevernor with a hycrane
1lio decelerator and acceleration control unit, a throttle valve
with a constant pressure drop valve, a distriduting valve, a
starting control unit, an interlocking limit switch of the de-
celerator, and a minimum pressure valve.

The plunger fuel pump provides for fuel delivery in acounis
angd at a pressure necessary to maintain the required sngine r.p.C.
The pump has seven plungers spaced around the revolving rotor,

A wobble plate (with a special thrust ball boaring) and a
servomechanism of the centrifugal governor control the plﬁngeze
stroke. )

The engine speed is governed by a control lever. By opezate
ing the lever the pilot adjusts the transmitter spring of the
centrifugal governor and the metering needle to maintain ths zc-
quired enzine r.p.@.

A slide valve is incorporated in tne unit %o regulate fucl
flow under low speed conditions.

The EP-10A uzit ccoprisos an acceleration ecntrol tmit vo‘ch
caintains the desired fuel delivery to facilitete norcal azcolce
ration of the engine.

The EHP-11A unit (Fics 3 end 4) autcoztieally regulates tha
fuel flow cnd Pecla the afterburner fuel system of the Dj-03
turbo=Jjet ensiva,

The II=-11A unit i:xcludes a high pressure variablo~Zic-ir~:
men$ pluager punl, a dorestat, an afterturner valvs, cut-c’?

etle caite
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The pusp has nine plungers arranged along the rotor oir-
ounferense., 4 wobdle plate (with a speoially designed thrust
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;gil HP-10A UNIT.PRINCIPLE OF OPERATION

Fuel Supply System

ball bearing), whose operation depends on the position of the
servopiston, governs the plungers stroke and, consequently,
the pump fuel delivery. The barostat adjusts fuel pressure in
the afterburner valve pipe line depending on the ambient air
pressure thereby controlling the operation of the servopiston,

A speclal electromagnetic valve opens and closes tie
afterburner valve.

11. BASIC SPECIFPICATIONS OF HP-10A UNIT

1, Dla. of Dump PIUNBETS o o o o « o o o e .o o o « o « 14 2
2¢ NUmbOT Of PLUNZEYS « ¢ « v o o o o o o o o o o o o 7
3. Direction of pump rotor motion ~
(as viewed fIom the Shaft) o v v v 4 o o o o o » .right-hand

4 E‘?ﬁ%?aa TabL0 4 o o o s e b e s b e st e e e .. 20.32

5+ Puel pressure at unit 2nlet o o o o o o o o o . . e 16 =
-2.6 kg/on?

6 Maximum fuel pressure at unit outlet
1o burter primary manifold o o o« o o o 4 4 o o o o .80 kg/omz
7. Punp rotor maximum repeme . o o . . . . . DRI 3562:{3
8. Maximum output at pump speed of
3500 r.p.nm, and 80 kg/cm2 fuel pres-
sure in primary manifold ot burners. . . .., ,, , 4180+2°°11t/hr

9¢ Unit weight, max.. . . , REREERE t Y

l. Pump plunger dia. . ® e e e e e e 15 om
2. Number of Plungers . ., , , .

M I PR
3+ Pump rotor 8ense of rotation (as viewed

from shaft ay .
. B talde) L...., ., ... ® *+ ee.s... right-hand

E'EEEIE? ratio . . . . .,.,, .., ©f % e s e e e . 0.32

.

5 Fuel pressure at unit inlet . .., , , o e 1.8~3.4 o
3.6 kg/:gé for
short periods

6. of timg)

Kaxicua fuey pressure at unit outlet 4n
turnars canifolq * e e s 0 . K 2
7. Pucp rotor raxicun r,p.m, . ..-. PR S s3/om

N L “ e . Y
8o lmicty output at pump spced of 3565 ZeDem, ) 7563520

(4e cchieved by placi
&Cainst purmp

d
4132-49) 0z TC-1

Fig.5 shows the Key diagram of the HP-10A unit. Safety
filter 1 is installed at the unit inlet. Having passed through
the filter, fuel via a low pressure chamber flows to poxted
member 3 of the pump xotor. Thence fuel is delivered into high
pressure duct 19. The principle of the pump operation is as
follows. When rotor 7 is turned, plungers 8 resting against the
tapered surface of thrust bearing 13 (the wobble plate) recipro-
cate in the rotor holes. Springs 9 and fuel pressure in the rotor
sockets constantly press the plungers to the bearing. —

The face of running rotor 7 sliding along ported member 3
is pressed to the latter by the plunger springs and Zuel pressure
in the plunger sockets. _ '

The centrifugal foroe of fuel (admitted from seven oblique
holes spaced in the rotor among the plunger holes) also pressss

“the rotor to the ported member.

The ported member has two semi-circular ports - suction
port 4 and delivery poxt 5. \When the plungexrs move towards the
wobble plate fuel is sucked into the cavity under the plunger
of the rotor through port 4 during approximately half a turn of
the rotor. During the second half turn the plunger moves back-
wards and through port 5 forces the fuel into the high pressure
1line.

The greater the wobble plate-to~thrust bearing angle the
longer 1is the plunger travel and, consequently, the greater is the
pump output. With increase in the rotor r.p.m. the pump capaoity
goes up, since this increases the nunmdber of plunger strokes
(P1g.6 shows dependence of fuel consumption on the engine TePella)o
High pressure fuel flow runs to throtzle valve 35 via duct 193
thenqc through duot 52 it 13 delivered to distribduting valve 70.

Key diagram 5 1llustrates distributing valve.70 in the open
position, With the engine running the valve opens and distributes
fuel azong the fuel burner manifolds. The distrituting velve starts
operating at relatively low pressure 5 kg/cnz). Concurrently
only part of duct T1L oross-section area opens. Fuel via duct ¥4 8
flows to burners pricary canifold through a triangular slit 4a
the valve bushing; the slit area inoreases as the fuel pressure
riges, :

50X1-HUM
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at 8.5%1 kg/om2 fuel pressure, the oross-seotion of
duct 72 opens and fuel is allowed into the main manifold of
the burners. This construction of the distribdbuting valve pro-
vides for variations in fuel consumption depending on fuel
pressure at the distributing valve inlet. Fig.7 shows fuel
pressure variations in the main and primary manifolds.

HP-10A Unit Automatic Devices

_General

The automatic devices of the HP~10A unit fuel supply and
control systems are designed to provide for the following tasks:

1. to maintain the pre-set engine r.p.m. with required
accuracy irrespective of flight altitude and speed;

2. to ensure smooth decrease or increase of the engine
T.p.m. when the throttle lever is being shifted to either direotionm;

3. to accelerate the engine without overheating and surge
at any rate of throttle lever displacement;

4. to distribute fuel between the manifolds according to
the reqguired setting.

One common lever 34 interconnected with the control laver
in the pilot's cockpit ensures the engine stopping and operation
at all ratings.

Fuel pressure at the unit outlet varies depending on the
operating conditions,

Constant pressure valve 41 designed to throttle the inlet
fuel maintains 10%1 kg/cm2 pressure at the unit inlet thus eli-
minating the effect of fuel pressure variations on the governor
characteristics. With increase of fuel pressure below the valve,
the force acting on the valve 1ncxeases,too. The valve spring
tension appears to be inadequate to keep the valve in balanoe.
The valve .displaces and closes with its edge inlet hole I
until fuel pressure decreases to the value preset by the spring
tension, The pressure behind the valve deoreasing, the proocess
is reversed. Hole I' area widens and, consequently, the pressure
i3 ralsed to the required value,

The wobble plate tilt oontrols fuel flow to the engine,

. co?ﬁ?i fi:ﬁgfa:::z:::1oT::vioes act on the wobble plate through

E s =32 . 8 meohanisn way be influenced uponm

by one device at g time, all other devices being suitohed off auto-
matically,

—7 oo

The ratings preset by the pilot are maintained through the
following units:

1. Within the range of ratings from low speed to beginning
of automatio operation, i.e., within manual control range, by
throttle valve 35 and valve 25 (the latter maintains constant
pressure drop through its passage).

2. Within the ranges from beginning of automatioc opera~
tion to maximum r.p.m., i.6., within automatic oontrol range,
by variable speed centrifugal governor and weights 92. The moment
the centrifugal governor starts operating marks the beginning of
automatic operation,

Manual Control Range

The engine 1s operated with one common control lever 34.

By means of a gear train the control lever shaft moves throttle
valve 35 and rack 29, The latter adjusts the tension of the
centrifugal governor spring 76. However, within the manual cont-
rol sector the rack displacement fails to change the tension of
spring 76 due to clearance "b" existing between rack 29 and guide
of apring 3Jl. Comsequently, within the manual ocontrol range, the
governor 1s adjusted for constant r.p.m. characteristio of be~
ginning of automatic operation, i.e., above the engine aotual
speedyand the governor, therefore,remains inoperative.

A special valve maintaining constant pressure drop through -
the unit throttle valve controls fuel delivery within the ma-

nugl range of operation.

From the left the slide valve of constant pressure drop valve 25
1s acted upon by fuel Pressure at the throttle valve inlet;
pressure behind the throttle valve and the spring force act oa the
slide valve from the right.

Spring tension determines the pressure drop at which the
slide valve starts shifting, In event the pressure drop in
the throttle valve exceeds the preset value the slide valve will
move to the right and will alow fuel flow from interpiston
chamber 97 via duct 24, as well as 8supply of high pressure fuel
via duot 22 under the piston of the wobble plate, This will
cause the -piston to shift to the right and to deorease the wobble
plate tilt angle,

As a result the fuel pump output capaoity dininiuhea,thu
pressure drop within the throttle valve decreases to the preset
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Sioultaneously the slide valve overlaps the openings The low speed sector 1s limited with two notohes on the
vatue. h ducts 22 and 24 to an extent ensuring pressure unit dial. The centre of the sector 1s also marked with a notoh.
canEOte:hzi:abblg plate piston adequate to maintain the plate This provides for proper operation of the engine due to elimi-
::OSh:ndesired position (Fig.8 shows variations in fael pressure at nation of possible inaccuracy in determining the low speed

tha throttle valve inlet and outlet). £ the auto- sector limits when setting the engine to run at low speed.
At engine ratings above those of the beginning o

patic operatiom, the pressure drop through the throttle ;alv: :szs
below that preset by temsion of the slide valve spring of va vth .
Unhex the spriog action the slide valve, therefore, shifts to e
left till it rests against the bdushing. The slide valve collars
overlap the bushing holes, thus cutting the valve from the servo-

Automatic Control Range

The centrifugal governor starts operating the mement the
engine gains automatic operation r.p.m. Rack 29 and hydraulic
decelerator (description of this unit is given below) with further
displacement of the control lever change the governor spring
tension thus setting the governor at new ToPele

The main elements of the r.p.m. automatic governor are as
follows: centrifugal transmitter with weights 92 which rums at
the same speed as the pump rotor; transmitter slide valve 90,
transmitter slide valve spring 76,wobble plate piston 99, return
piston 96, return slide valve 86, conneoted through lever 81
with transmitter valve cylinder 89, and valve 41 maintaining
constant fuel pressure at the governor inlet (in duct 79).
(In the scheme the governor is shown in the balanced position).
Ihe foroe affecting the slide valve from the centrifugal gover-
nor side 1s counterbalanced by spring (76) force, which is de-
termined by the position of control lever 34, In this case the
collars of the transmitter slide valve of governor 90 are so
positioned in relation to the holes in cylindezr 89 that fuel
admitted into chambers 94 and 100 wnder pressure maintains there
constant pressure drop neocessary to balance the whole system of
servopistons and the wobdble plate. Roturn slide valve 86 closes
duot 79 and hole 82. Interpiston chamber 97 is disconnected froa
duct 79 delivering fuel via duct 87 as well as from hole 82 con=

mechanism.
To provide fuel outlet from the unit when the engine 1is

shut down with the pump rotor and engine shaft rotating for eome
time, return holes®a® are made in slide valve 25. They bypass
fuel into the return line via duct 23 after a 15 kg/cm“ pressure
drop 1s obdtained through the slide valve.

The pressure dron within the valve -being constant, the
arount of fuel fed to the engine may be changed through varying
the inner diaceter of the throttle valve. This 1s effected by
dizplicing the throttle valve by means of control lever 34.
Shifting of throttle valve 3% changes the passage area between
the valve bushing guide and its shaped parts.

¥hen the throttle valve 1s snifted to open, its passage
area locreases. Consequently, the amount of fuel pumped to the
engine increases and vice versa.

At low speed tne throttle valve assumes a position at which
the zain fuel feed through it is stopped. In this event fuel is
pucped to the engine via a bypass duct and special grooves on
the needle of the throttle valve. Low speed slide valve 38 and
adjusting screw I8 control the fuel passage in the low speed neoted with low pressure chamber 83.
valve. Clockwise turning of head 37 turns adjusting screw 38 in Fuel bypass determined by slide valve d1splacerent 1s shown
tts sace direction. The latter raises slide valve 39 (low speed in Fig.9,

vzlve) thus opening the passage in the s3lide valve bushing and Let us consider the means of paintaining the preset r.p.s.
incrcccing low speed TeDeBy

< . In case the engine speed rises due to changing flight con= .
To dccfcaac low speed r.p.m, head 37 should bte turned ditiors with lever 34 (See P1g.%) in fixed position,the inoreased
ecrnterciockulse, centrifugal forces of weights 92 will displace slide valve SO to
the right thus letting fuel into chambor 100 under the sexvopiston
and letting it out from chambar 94 of the return piston. As servo-

T throttle valve necdle is so0 shaped that fuel consumption
% lew £p2cd (on the ground) rerains practically stable while

-+ 2 eentzol lever is ghifted within 12 = 22°

2
P

« This sector on the
73tle et2trol 4s called a low speed seotor.
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ins moving, the wobble plate tilt angle deoreases
piston 99 b6 £ fuel to the engine is reduced. The engine
and thg delivery om as well as the centrifugal forces of
and fuel pump X.DeMe, 1ng until slide valve 90 gainms its
nelghts 92 Wi Sta;t ::;:e::en:ovement of piston 99. Meanwhile

sition and s
:::tiiitiZI pagnitude of centrifugal foroes of the 'eiihta ':11
se forces will balance the spring tension an
be regatned. These for With the r.p.m. re=
set the engine to run at the 1n1t1:1 Tepel.
ocess is reversed.

ducedT;?: ::::eoi‘gove’nor operation ensures steady adjuatmenth
of the engine speed. However, restoration of initial speed wi:
required degree of accuracy 1s mot provided for. It is ensu::
only by varying the volume of interpiston ckamber 97‘Hhile e
governcr is in operation. wWhenever deviations from the preset
r.p.um. oscur,both pistons 96 and 99 initially operate as a single
unit, then due to the displacement of return slide valve 86 from
the neitral position, interpiston chamber 97 i1s connected with
fuel 1.livery duct 79 through duct 87 or via holes 82, with low
pressare chamber 83,

#ren the s;eed i: reduced,fuel through duct 79 flows iate
ch:7ber 97 and with incrzagsed speed is let out of chamber 97,
Throttling assezbly 95 offers great hydraulic resistance and
decelerates f1lling of the interpiston chamber. Therefore, fur-
ther llsplacem:nt of the servopiston 13 also decelerated.

After adjustrent is completed, actuating piston 99 comes to
a stundstill. Meanwiile, fuel continues flowing into (or out of)
the interpiston chuzber, The latter circumstance brings retura
piston 96 into the initial positio~, and interpiston chamber 97
1s discoznected from duct 79 and h.les 82, by slide valve 86.
Lever 81 connects return valve 86 with cylinder 8Y, Piston move-
pent therefore brings about oylinder displacement, and when the
adjusteent is completed, at any position of piston 99, oylinder 89
position is always fixed.

 Consequently, governor 90 transuitter valve position 1s fixed
thich ensurea constant T.p.m. of the engine, ¥hile in balanocs,
the slide valve collars must be in the peutral position relative
to cylinder 89 holes,

The governor operation in the initial stage of the adjustment

proccss ensures effioient operation of the return system (wovencnt
¢f the cylinder tovards transuitter slide valve). At the same tioce

— 11—

the engine preset speed is maintained with a high degree of
accuracy. When flight conditions (altitude, speed) ohange, the
engine r.p.m. would also change but for the governor, which
responds immediately to the new flight oconditions by changing
fuel consumption and thus maintains the preset engine r.p.m.

Controlling Engine Operation

within llsnual Control Range

As has already been stated, the control of fuel delivery
to the engine when operating the engine within manual control
range is ensured by varying the passage 1n the throttle valve.
Within the manual engine control rangeg with the.control lever
fixed, fuel delivery is constant, while within the automatio
control range the centrifugal governor maintains the preset
T.pe.m. irrespective of flight speed and altltide.

The above difference brin:s about certain peculiarities in
controlling the engine r.p.m, within the manual range. With
flight altitude and speed varying, different amounts of fuel
are required to maintain the same speed., When the flight alti-
tude rises or flight apeed is reduced the amount of fuel requir-
ed is alsc reduced and vice versa,

It should be borne in mind that with f1light conditions
varying and the lever fixed,the engine T.p.m., will change,
Though manual engine control ratings (from low speed to
2880 r.p.m, of the pump shaft) are other than operating, let us
consider some cases likely to occur within the manual range of
engine operation,

Bogine r 2Pem: With the Cont: rol lever_
in_Low_Spee: d_Seot or

With the control lever in the low speed sector fuel flow
to the engine 1s constant irrespective of flight altitude. Henoe,
low speed r.p.m. increases with altitude until the TeDole Cham
racteristioc of begioaing of automatic operation is gcined. Then
the centrifugal governor takes over to maintain low 8paed Y.p.m,
constant up to~ 5000 Do, at which altitude the governor 1is
switched off, The engine speed will rise until DAXiCUD Fep.De 18
obtained at maxioum f1ight altitudes. When tha aircraft starts
811ding with the control lever 4n the low speed geotor, low epzad

Declassified in Part - Sanitized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100030001-8



" Declassified in Part - Sanitized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100030001-8 =~~~ =~

Ju— | Qe
r.p.m. Will change in the reverse order.
eDelle

Variation of Bagime r.p.u. with Angle
T of Control Lever Turm
Oon the ground and at low altitudes the engine r;:.m. changes
almost in proportion to the control lever displaceme ; ot the
As the aircraft is gaining altitude an idle tza:: e
lever appears due to backlash in the engine contx:l nniz ; o
control lever displacing from low speed sector, the etgol za; ; .
changes, until speed, characteristic of automatic cvj)n b4 Lo if’
is attained. The speed remalns stable within a certain rang .
control lever travel, then it again increases in proportion :dl
the lever travel. The higher the altitude the greater is the e
travel sector. To account for its appearance, bear in mind that
automatic operation r.p.m. is attained before the'decelerator
guiding spring touches the raok, l.e., at smaller valve opening.
Part of control lever travel is, therefore, spent idle to take up
clearance “b",

Controlling Engine Operation within Automatic Range

The engine speed within automatic control range is governed
by changing the transmitter slide valve spring tensicn.

The hydraulic decelerator comnects contzol lever 34 to
transmitter spring 76 whose tension adjusts the governor for
required speed,

As the control lever is shifted, rack 29 moves together
with throttle valve 35.

Prior to beginning of automatic operation the rack bushing
13 kept away from guide of spring 31 and the transmitter spring
tension remaina constant. When the engine speed approaches the
automatic operation r.p.m., the face of the rack bushing comes
in contaot with guide of spring 3. With further displacement of
the control lever the guide moves together with the rack and the
throttle valve, ¥hen coupling 32 closes openings "6 * and stops
fuel flow into the return line the hydraulic decelerator piston
starts operating and actuates lever 43, thus adjusting the trans-
rvitter valve spring at a new rating,

Throttling assembly 50 oonnests the fuel line behind comstant
pressure valve 41 with the chamber left of decelerator piston 44.

— 13—

Hole .6' connects this chamber to the return line., The chamber
located to the right of the piston communicates with the return
line, .

With the hydraulic decelerator in balance the amount of
fuel entering via the throttling assembly the chamber left from
piston 44 is equal to the amount of fuel flowing out through
openings "6" of rod 33 and the forces acting upon piston 44 in
the chambers are equilibrated.

After coupling 32 closes holes"6* fiel no longexr flows
into the return line. Fuel via throttling assembly 50 f£1lls
the chamber located to the left of piston 44,

The piston overcoming the force of spring 45 will slowly shift
towards its right side chamber. The rate of riston 44 displace-
ment 1s determined by the output capacity of the throttling
assembly. a

When holes "G" are opened, piston 44 forced by spring 45
will energetically move to the left sending the fuel out of the
chamber into the return 1line via holes™G®

For engine acceleration the control lever is set (at any
rate) in position corresponding to maximum r.p.m. Rack 29 will
then tighten spring 31, which will move coupling 32 to close
holes (" Piston 44 shifting to the right will, via lever 43,
smoothly readjust the transmitter slide valve spring for a new

rating. Simultaneously, the slide valve of transmitter 90 will
shift from neutral and the piston of the wobble plate will assume
a position ensuring increased fuel supply.

Operation of HP-10A Unit during Engine Acceleration

Fuel delivery to the engine being accelerated should be
greater than that to the engine running under statio operating
coaditions to oreate surplus power on the turbine shaft. However
the normal engine acoeleration (to be performed rapidly and without
surges) requires a definite surplus of fuel to be injeoted to
attain a desired speed,

When the control lever moves quickly from the low speed
sector to the full throttle, the throttle valve opens to capa~
6ity, switohing off the constant pressure drop valve. The trans-
witter slide valve driven by the spring to its extreme left po-
s.1t10n will change the pressure in the ;srvo]meohanisu oavities, -
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the maximum fuel delivexy
B m1ebimth:o:::?;xi:t:o:;a have assumed this position
T T:eii :\aximum r.p.m. by the engine at which speed
Pree t: f?u;ﬁlgforces of the transmitter weights can overcome
::: :;:1;; force and the slide valve can change the pressure in
the servomechanism towards decreased fuel delivery. X i
However, the engine acceleration with fuel supply a 1x.p. .
corresponding to the maximum tilt of the wobble plate is 1mposa-
ible as fuel supply under this conditions would be excessirve.
To ensure fuel delivery for normal acceleration of the en-
cine,an acceleration control unit is incorporated in the HP=-10A

unit.

The r.in element of the acceleration control unit is slide
vilve 55 which is constantly in contact with membrane 57. Fuel
oressuzre upstrean of iistributing valve acts on the slide valve
;ro: tre left side while the force of pressure drop between
the 31-zeleritlion control unit ailr chambers transmitted via
—erbrane 57 and the foroe of spring 58 act upon the slide
= the right. Duct 54 connects the air chamber located
©f zezbrane 57, with the atmosphere. Air at P, Pres-
aft of tue engine compressor, is forced through
.¢ cLazber to the rignt from the membrane.
s.ve 35 3nifting to the right opens ducts 62 and 5)
zavity 100 under the wobble plate piston to the
carity bezlznd tne throttle valve. Simultaneously
;s zects low preasure cavity 83 (the
Mivezentof valve 55 changes the drop of
33 45?1 zakes 1t snift towards deorease
anotiezatlnn control unit beoomes lne-
GoRISIIR @nan Saa LEY 35 $tarts running at stable ratings. As
R TR 2f 2uthes asting an valve %5 wo affeots
Tai0e I, Shat I3 esviaas SAa astrems 1aft yo8i1tion and oloses
f3a%s 52w &2,

R A BEAT FY I LERTY

THILA t14 angae 14 Balag saneiazated tne anggslatlon of

TAVAMAG weTiag dAn ¢ 144 7S 5% 16 &n ananged Vial tne glide

FAES RIAL Ty tha pigas [exa Pyay FPESCILa 3emngl suam pnf Lhpptble

VUSE D957018a8) auany ey 45 WY A2 S svatenly  fye) depivesy
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to the engine burners through piston 99, The forces acting on
valve 35 are calculated to ensure the desired rate of fuel de-
livery for engine acceleration. To eliminate the possibility of

a sharp inorease in the engine speed due to lagging in the unit
operation by the end of the acceleration perlod, a provision

13 made for advanced adjustment of the governor during accele-
ration. This 1s effected with the atd of strong spring 93 (attach-
ed to return piston 96) which makes cylinder 89 of the transritt-
er slide valve assume a position corresponding to cutting in

the governor ahead of time. Spring 93 shifts the return piston

to the extreme left position, holding oylinder 89 of slide

valve 90 in the same position for some time, Simultaneously the
slide valve closes the cylinder holes before the engine gains

the required r.p.m, thus ensuring timely operation of the gover-
nor and eliminating the Possibility of surging speeds by the €.}
of the acceleration period. As fuel pressure upstreas of 2ics:
buting valve 70 acts upon acoeleration control unit valve 55,
the fuel delivery during engine acceleration depends oz Jistrie
buting valve characteristic (1.e., 1ts output capacity with ree
gard to the upstream pressure). The valve output m.y de clazged
by adjusting tension of spring 7%.

With preliminury tension increased, the valve cutput zelices
because the valve travel and 1ts clear C; =iZg will Me smzller,
the fuel pressure upstream of the valve delzg camstazt. Tie snme
dition will be reversed 1f the spring tensics o
chunging the Spring tension the accelerattiss
varied as the ucceler.tica e0atrol valve will
oreased or decrcnsed amountso? fuel 23

cwl
Sacwl

Iie

28 tLITLLY the urit,

&

Starting Control Uatg.frazsazie

The atarting contrel untt ta &
amourt o€ fuel for the engine furing
through returntng the erceasa Teol

L5788 e MY the TaLivad
*$. This s sfForter

TEE Xy the pusn. YaToy B8
Atarta opentng ang Bypanaes A rertate amewnt of Peel inle e vew

PO

turn line Jepending an (he fY223070 20 Aty (p.‘.‘/ bing Mpe rhe
Qumpresacy and let fnta (e e Frare sheader wr WAl wh or “he
Vegroe uf Vishbenins wf wvstracs YAy b Teel premusze ke sean
vl Jiskrituting valve acea BICA YAINE $X o7 The stmsadiy asnvso]
WL froe wus 2tdy, riie 2t etdar arZe the wmive 2p ROVt Wy

Declassified in Part - Sanitized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100030001-8



*

oo

[REREITTe|

LY

. “ Declassified in Part - Sanitized Copijﬁproved for Release 2011/12/14 : CIA-RDP80T00246A062100030001-8

— 16

the efforts of the spring and the :1: :::::u:;rw::::;:g:nat
€. As the engine speed incr
::;v:e::x::xansmitted by membrane 66) inoreases as wel:;d:l'::d
quantity of fuel bypassed to the return line is dec;e:l ’
consequently, fuel delivery to the engine rises gradu ].y.u
Fuel and air pressure increase 1is so timed and the ratio
of the valve and membrane areas 1s selected so as to ensure
automatic control of fuel delivery in accordance with the pre-
set value until ow speed 1s attained. The starting comtrol unit
has fuel by-pass jet 67 to ensure engine starting when flying
at high altitudes. Under these conditions the pressure of air
delivered from the compressor decreases and valve 68 opens too
wide to by-pass fuel. However, nozsle Jet 67 limits this fuel
flow and ensures normal starting of the engine at high altitudes.
The membrane chamber communicates with the vent system.

Lipit Switch_

An interlocking limit switoh 46 incorporated in the decelerator
unit is intended to prevent switching on the afterburner until
the engine 1s running at predetermined r.p.m. This switch keeps
the afterburner ocontrol circuit open until piston 44 of the de-
celerator assumes a position corresponding to engine speed of
10,400%200 r.p.m.

The 1imit switch 1s adjusted to operate at pre-set r.p.m,
by means of screw 49,

Minimums Pressure_Valy:

The minimum pressure valve keeps fuel consumption within
the required 1imits when gaining altitude. The fuel pressure
fed from fuel manifold 71 of the burners primary passages acts
cn slide valve 84 of the minimum Pressure valve from the left
side, while tension of spring 88 and return fuel pressure work
against the slide valve from the right side.
pricary passages of the burners as well as t
guzption is controlled by spring 88 tighten1
frel pressure in the Privary Passages of the
spring tension,slide valve 84 13 closed.
clide valve £4 enifts to the right ang oo

trine Ak

Y ow-2 TAClon 99 of the wobble Plate with

Fuel pressure in

he engine fuel con-
ng. In event the
burners exceeds the
The pressure reducing,
wrunicates cavity 100
the return line. This
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causes the shift of the wobble plate (by piston 99) towards
increase of fuel delivery., Thus the minimum pressure valve
controlling piston 99 determines fucl consumption pree~set by
preliminary tightening of spring 88, preventing fuel oconsump~
tion drop below the. required limit. The minimum pressure valve
maintains a constant rate of fuel consumption with altitude
increasing. If stop sorew 17 of minimum fuel delivery is not
fitted with this valve, fuel oonsumption increases with alti-
tude,theredy increasing the engine r.p.m,

IV. HP-11A UNIT,PRINCIPLE OF OPERATION
Pval System

Fig.10 illustrates the Key diagram of the HP-11A unit.
Filter 1 1s installed at the unit inlet. Fuel through the f£iit-
er flows into low pressure ocavity to ported member 4 of pusp
rotor 9 and is thence forced by the pumping unit into high pressure
line 21, The plunger puwp operating prinoiple is the same as
for the HP-10A unit,

With rotor 9 running plungers 11 resting against the taper-
ed surface of thrust bearing 13 of the wobble plate reoiprocate
in the rotor sockets. Fuel pressure in the rotor sockets and
the tension of spring 8 keep the plungers pressed against the
bearing.

Fuel pressure in the plunger sockets and the plunger springs
press the face of rotor 9, when the latter is running, against
ported member 4. Besides, the pressure of fuel flowing from
nine oblique holes in the rotor (among the prlunger holes) presses
the rotor to ported member 4. The ported memder has 2 semiolrou-
lar openings: suotion opening 6 and delivery opening 7. When the
plungers shift tovward the wobble plate, fuel through port 6 is
sucked into the oavity of the rotor below the Plunger during
half turn of the rotor. When the plungers during the second half
turn of the rotor rove baokwudu,ﬂxel through opening 7 is
pumped into the high pressure line. The wodble plate position,
rotor r.p.m. and Pressure in line 21 determine the anount of
fuel supplied by the pump,

The greater is wobble Plate 14 tilt, the longer is plun~

8ers 1l travel and the greatexr is ths fuel delivery.

The servopiston, ©nose rod is hinzed to body 14 of ball
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vearing 13, displaces the wobble plate, Servopiston 80 1s go-
verned by the barostat, which sets fuel preasure in pipe line 21
in compliance with air pressure Py (as determined by flight al-
titude and speed) in chamber 19.

Barostat_

The barostat consists of two chambers, 30 and 39, divided
by elastic partition 33, with double arm lever 38 fixed inits
centre. Lever 38 right arm located in ohamber 39 1s loaded with
aneroid 37 gripped between lever 38 and spring plate 36 by ad-
justing screw 34. Ambient air travels into chamber 39 throughk a
gauge strainer. Lever 38 left arm located in chamber 30 is load-
ed with spring 28 which presses valve 27 against sooket 26 through
the lever.

Adjusting screw 29 ensures preliminary tightening of
spring 28,

Chamber 30 is connected through a duot with the low pressure
fuel line. ’

The balance of lever 38 and, consequently, of the barostat,
depend on the tension of spring 28, pressure on valve 27 in
chamber 79, pressure of eccentric rod on slide blook 2% in pipc
line 21, and force of ameroid 37.

Practically two magnitudes influence the system balance:
fuel pressure in pipe 1line 21, which effects the foroe aoting on
the lever through diaphragm 24, slide block 25 and rod 32, and
pressure p,, changing the force of ameroid 37,

¥hen the aneroid expands freely (because of pressure drop
in chamber 39) 1ts length increases by 4.8 un at Hg pressure
drop of from 1000 to 70 mm.

Mounted in the barostat,the aneroid has very small working
motion (some 0.05 mm); therefore with pressure drop im ohamber 39
which corresponds to an increase of flight altitude or deorease
e o s s o 3. s s G
thus relieved and the valve unloaded "oy ek 28 of valrs 21 1s
anexoid has a 8pring to prevent th nengaTper Soport 36 of the
the supports at high age ¢ aneroid from falling out of

pressure in chamber 39 (when the aneroid

is cowmpressed) which ocours whon
cront ppeneed flying at low altitudes with

— 10—

When the aneroid is fully compressed, its upper support
slides along adjusting screw 34, following the aneroid and
-preventing its fall-out from the supports.

Ducts via damper 77 connect servopiston oavity 79 to
valve 27 of the bdarostat and to groove 60 of aftervurner
valve 59, As has already been stated, fuel from high pressure
pipe lime 21 is pumped to diaphragm 24 through damper 23. Fuel
pressure works om block 25 and rod 32 in the eccentrio bushing
through the diaphragm. All this facilitates the ohange of arm
of lever 38.

With valve 27 closed and groove 60 of the afterburner
valve disconnected,jet 76 does not by-pass fuel. As this ocours,
chambers 81 and 79 will be pluced under equal pressures., The
servopiston (acted upon by springs 78 and pressure on the area
difference of piston 80) displaces wobble Plate 14 to a maximum
tilt, i.e., towards maximum fuel delivery. Maximum tilt of the
wobble plate is adjusted by maximum delivery sorew 19. When
valve 27 1is opened, the pressure in chamber 79 starts decreasing
because fuel escapes from the chamber.

Excessive fuel pressure from chamber 8l will move piston 80
overcoming spring 78 force and displace the piston towards
chamber 79.

The inclination angle of the wobble plate will be reduced
with resultant decrease in fuel delivery. The piston will dis-
place until the system is balinced, 1.e. until pressure on pis-
ton 80 from the left (from the wobble plate and pressure in
chamber 81) equals the pressure on the piston from the right,
i.e., from the springs and pressure in chanber 79.

Thus, fuel by-pass from chamber 79 through valve 27 can be
changed by oontrolling the pump output. The barostat adjusts
pressure in pipe line 21 depending on flight altitude and speed
and thus automatic&lly controls fuel bypass from chamber 79 by
adjusting the oleaxance between socket 26 and valve 27. During
olimd air pressure in the barostat chamber 39 1s reduced, Ane-
roid 37, tending to expand, builds up an effort on lever 38 end,
relieving valve spring 28. Fuel flow from sexvopiston chamber 79
through valve 27 increases and the servopiston shifts to decrease
fuel delivery. The change in pump output will alter fuel pressure
in the system before diaphragm 24. As a result a new balanoced
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state will be created in the barostat. and the unit will maintaip
reduced pressure in pipe 1ine 21 (as compared to the ground

" conddtions).

ineroid characteristics, the diameter of slide block 25
(positioned on diaphragm 24) and arm length alteration (from
the point where the rod of eccentric 32 touches the micromet-
rio screw of lever 31 to elastic partition 33 at lever 38 attash-
ment point) determine the law of pressure change ir line 21
with changes in altitude and speed of flight.

Damper 23 eliminates pulsation likely to ocour in fuel
flowing in pipe line 21 to diaphragm 24. With the aid of
screwm 29 and aneroid screw 34 the barostat can be adjusted to
ocomply with the specifications.

When afterburner valve 59 is open fuel from pipe line 21
flows into duoct 74, opens cut-off valve 72, and passes, via
the metering jet of fuel valve 69, to afterburner fuel nogzles
manifold.

Cuz-0ff Valve

Cut-off ¥alve 72 1s designed to prevent fuel flow into
the afterburner fuel manifold when the afterburner is inoperat-
ive. The tension of spring 64 and the extent to which fuel
valve 69 covers the bushing opening determine the variation of
fuel consumption in the afterburner system with the pressure in
plpe line 21. As the pressure in pipe line 21 is a function of
pressire Py» fuel consumption rate in the afterburner system

(bnsed on pressure pl)depends on the adjustment of the barostat
and the fuel valve,

Fugl Valye_

The fuel valve unit installed at

a valve and a guide bushing, )
The position of fuel valve 69 w
shaped opening of the bushin
valve unit, Displacement of
before the valve (preset vy

As pressure vefore valve 69
becone wider,

the pump outlet comprises

orking edge relative to the
g determines the fuel passages in the
valve 69 depends on fuel pressure
the barostat) and tension of spring 64
Tt rises, fuel passages in the bushing

al tension of 8pring 64 1s adjusted by sovew 6

e 2] e

Controlling Afterburner Puel Supply

Afterburner fuel supply is controlled through valve 59
linked with piston 58. Electromagnet 53 governs valve
opening and closing. When the electric cirouit 1s enmergized, _
pole 51 attraots core 52. The latter pushes rod 50 out of . . - -
the pole. The rod presses on valve 49 thus closing sooket 47.
Fuel from duct 44 via throttling assembly 45 flows into cham~
ber 61 and shifts piston 58 and valve 59 towards valve opening
as far as compressed spring 57 permits. After current is cut off,
valve 49,actuated by spring 48, opens and rod 50 returns to its
initial position. Spring 57 moves piston 58 to chamber 61, and
forces fuel out of the chamber into the return line through
duct 46, closing afterburner valve 59,

Fuel pressure in pipe line 21 and variations in the fuel
passages of the afterburner valve govern the rate of fuel deli-
very through the afterburner valve. The capacity of throttling
assembly 45 offering a great hydraulic resistance controls the
rate of afterburner valve opening.

Constant Pressure Valve °

Constant pressure valve 42 is designed to maintain a cons—
tant rate of afterburner valve displacement at all altitudes, The
valve maintains constant pressure in duct 44 at any fuel pressure
upstream to the valve, 1.,e., behind filter 20. With pressure in
duct 44 increasing valve 42 will shift to the left and will par-
tially or entirely close the onening of bushing 43, The required
pressure in duct 44 (preset by spring 41) will be thus ensured.

Fuel By-Pass_Valve_

Fuel by-pass valve 66 is designed to take off the overloads
occuring when the afterburner valye is cut off. Spring 68 tight-
ening, which determines the pressure drop 1n ducts 21 and 74,
operates the valve. With the afterburner out in,valve 66 1s olos-
6d as the pressure drop through the valve is not enough to over-
come the tension of spring 68, With the afterburner out outypres~
sure in pipe line 21 will drop due to flow of fuel through
valve 66 and will be determined by ths tensioa of spring 68,

Daciper 77 prevents wobble plate 14 from sharp displacement.
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Y.CONSTRUCTION OF HP-10A UNIT
The HP-10A unit comprises essentially the following parts:

a high pressure plunger pumpj
a variable return flow speed governor and a hydraulic de-

celerator;

a throttle valvej
a low speed valve;
an acceleration control unit;
a distributing valve;
a constant pressure drop valve;
a ceonztant pressure valves
“nimu Lrzissure valve, and an interlocking unit switch,
11 - 21, 33 zud 34 show the construction of unit parts

arrangement,

The high pressure pump consists of the following main parts:

a body, a rotor, a rotor slide valve servopiston, a wobble plate
with a radial-thrust bearing,

Pump body 1 (Fig.1l) is cast of aluminium alloy.
Rotor 10 is manufactured of low carbon, chrome-nickel steel

with subsequent case-hardening and hardening.

It rotates in roller bearing 63 and copper-graphite bear-

ing 48.

The roller bearing is installed in pump cover 64, the cop-

per-graphite bearing - in the pump body.

The rotor 1s driven from the engine through steel shaft 61

splined at both ends.

Seven holes, bored in the rotor at 15° angle to the rotor

axis, are spaced evenly along its ciroumference, Bushings 6 of

antimonous bronze are pressed into the holes with a 0,04-0,06 =m
negative allowance, ’

Steel plungers 5 with guides 8 mounting springs 7 are lo-

The plunger cylindrical surfaces are finished acourate with-
oles, withia wyyy 10,
bushings are selected to fit with &

The plungers for the

The 7
rotor centra) duct 15 8plined to oconnect the rotor to

— 23—

the drive siaaft. Stecl lock ring 55 prevents the shaft from
axial displacement.

To connect the rotor to the shaft of the governor trans-
mitter splincd bushing 49 is pressed into the rotor central
duct with a 0,015-0.034 uz negative allowance.

The bushing is locked with 3 dowels. A rubber ring placed
in the bushing groove prevents possible fuel leakzge 1into
the bushing seat. Plug 50 soldered into bushing 49 separates
the innexr fuel cavity of the rotor from.the engine accessory
wheelcase.

The zotor end face carefully machined and ground acourate
within VWwv 11, rests against rotor ported member 12 of anti-
monous bronze,

Ported member 12 1s fixed in the pump body by dowel 13 and
lock 11. The ported member has two semicirocular ports and a
central opening. The pump body is provided with respective semi-
circular milled grooves. The lower port and central opening com—
municate with the low pressure chamber inlet,while the upper
port connects the high pressure line outlet,

Springs 7 hold the spherical surfaces of the plungers
2gainst the tapered surfaoce of thrust bearing moving cage.

The bearing unit consists of steel housing 57 with a fixed
cage fitted in the housing with a 0 ~ 0.03 mw olearance. The
surface of the bearing movable cage is tapered to 150°,

Bearing housing 57 carrles an eye to connect the housing
to servopiston rod 14 through link 2 and two holes to receive
pins 65 (Fig.12), which are the bearing unit axis of rotation
relative to the pump vertical axis. AdJusting steel washers 68
provide for 8 0.05-0,15 xm clearance between the puzp body and
bearing housing; they also ensure the bearing installation in
line with the pump axis. Flat steel covers 66 rest against pins
65 selected to £it the holes in the pump and rotor body with a
0 - 0.019 mm clearance. The covers are mounted on studs and se-
cured with nuts. Rubber rings 67 and a textolite gasket ensure
the seal airtightness.

Screw 52 (See Fig.11) in the pump body boss limits the
maximum angle of turn of the bearing housing. Sorew 38 fitted
in the body cover 1imits the minimum angle of bearing turn.
Both sorews are looked by nuts 53 and covered by oaps J1.

Declassified in Part - Sanitized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100030001-8



~—~ Declassified in Part - Sanitized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100030001-8

—— U —

rovided with rubber ring 54.
3“11:5',:'01:"’ 64,0f aluninius slloy, covers the pump body
accommodating the rotor body and bearing housing.

Three rubber glands 62 provided with springs and mounted
in housing 60 seal the rotor shank. Placed between the second
and third glands (counting from the gland housing parting face)
is ring 59 with outer groove and holes to drain fuel in ocase
it leaks through the first two glands. Fuel froa ring 59 is
routed into the engine drainage line via a system of duots in
the pump body and cover. Six sorxews fasten gland housing 60 to
pump cover 64.

The pumwp cover has a fitting collar and eight holes for
the studs to fasten the pump to the engine accessory wheeloase.
The other side of the flange secures the cover to the pump body
flange by four bolts, two of which are centring bolts. The pump

body-to-cover joint 18 gealed with a parcuite gasket., A gasket of
flexidle textolite seals the joint between the cover and the
gland housing.

Cover 69 (Fig.13)covers the flange of the pump fuel inlet duct
boss. When the pump is mounted on the engine the fuel inlet
duot is attached to the flange insteed of cover 69, The inlet duct-
to-flange Joint is sealed with rubber rings 70 and 71,

Filter 73 1s installed in the low pressure cavity immedia-
tely behind the inlet duct. The filter 1s manufactured of brass
gauze with brass fittings, The filter gauze has 1480 meshes per
1 sq.om, The filter rests with its shoulder upon steel look
ring 72 installed in the groove of the pump body.

!a;iab;e_Sgegd_vagzgo;

The variable speed governor
witter, a transmitter slige valve
& return slide valve lever,
1ts pf::::::t::::“ of the speed governor ang arrangement of

& are shown in Fig.l1,

The governor body 21 314
fastened with nine studs to the
8sals the parting faces,

A rubber ring provig
of the hizh pressure duot

comprises a centrifugal trans-
unit, a return slide valve and

cast of aluminiunm alloy and
‘PUBp body. A paronite gasket

98 additiona)l 8ealing for the joint
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The oentrifugal trausmitter consists or “ork 43 housing
two oentrifugal weights 39 on pins. Two ball bearings 42 (No.24),
pressed into the fork, support the pin of each weig’ht. This
construction ~llows the weights to deviate to a certain angle
under the action of centrifugal forces arising when the trans-
mitter is rotating. Special dowels 41, pressed into the fork, li-
omit the outward deviation of the weights when the engine r.p.h.
increases. The fork rotates in two radial ball bearings 45
(No.36203E) located in a precisely machined groove in the pump
dody.

Steel stop ring 44 locks the bearings in the pump body.

The inner cages of the bearings are tightened on the oylindriocal
trunnion of the fork with nut 46 which in its turn is secured
with a special look.

The pump xotor, through shaft 47 having two slit ends,
drives the transmitter. One of the shaft splined ends mates
with the rotor splined bushing, while the other 1s. in mesh with
splines in the central duot of the waights fork. The shaft is held in
the fork against axial displacement with a dowel. The inward de—
viation of the weights (with the T.p.m. decreasing) is limited by
the projecting cylindrical end of the shaft. .

The transmitter rotates in the governor cavity whioh 1s con-
nected through holes with a low presayre oavity (suotion pressurs)
in the pucp body. Two needles 40, whoss ends are spherically ma~
chined and polished, transmit pressure from the weights to the
transmitter slide valve.

The transwitter slide valve unit consists of slide valve 138,
installed in slide valve sleeve 37, which moves in bushing 36
pressed with a 0.03 - 0.05 mm negativ\c allowance in the governor
body.

A 0,010 ~ 0.014 =n diametral clearance is observed along the
end oollars when attaching the slide valve to the sleeve. For two
mediuo collars of the slide valve this olearance 1s decreased by
0.002 ~ 0.005 ©5. A 0.010 = 0.014 ma clearanoce is observed between
the sleeve and the bushing. The mating surfaces should be finished
accurate within vwwv 10, Slide valve 38 has a guide projection
fitting into the recess of the fork of weights 43 which nake the
valve and the fork rotate with equal speed,

Too cediue out-off collars of the slide valve are designed
to distribute fuel euong the cavities of the servomechaniea pistouns.
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In the faoe of the slide valve central duot a hole 1s ecoen-
trically drilled to receive rest (24)guide and the rest itself
with a spherical central groove supporting the shperical end
of support needle 25. The ring of thrust ball bearing 27 is
installed on the other end of the support needle having a fitt-

ing collar. A washer and a cotter pin secure thes ball bearing axial.

1y.

Spring 28 acts upon the supporting needle of the trans-
nitter slide valve.

One end of the spring is installed on a seat resting upon
the thrust bearing ring, the other ond rests on the fitting
collar of slide 31 seated freely on pin 30 of bracket 136 (See
Fig.18). The hydraulic decelerator adjusts the transmitter
spring 28 for rated r.p.m.

The free end of the transmitter slide valve sleeve has a
thicker part in which a cylindrical fitting collar is bored.
Normal to the sleeve axis a hole is drilled to receive the sphe-
rical pin of return slide valve.

Spring 26, resting with one end om a ¢ylindrical groove of
the sleeve and with the other end on braoket 32 oylindrical
groove, acts on sleeve 37 of transmitter slide valve 38, Bra-
cket 32 also supports retura lever axle 33. Bushing 36 allows
for only axial displacement of slide valve sleeve 17. Returm
lever 33, with its spherical pin 34 resting in the sleeve hole,
displaces the sleeve. Fuel 1s supplied to the transmitter slide
valve and routed into the cavities of the servomechanism pistons
or to the return line via circular grooves and holes made in the
sleeve outer surface. Bushing 36 has holes through ‘which fuel is
fed to servomechanism chambers via duots in the bodies of the
pusp and the governor.,

Return lever unit comsists of lever 33 rooking on a pin.

1 o e v e ot o et 40 th bole perpendio
and locked when valanoing tne 5; e spheriocal pin is installed
$pl1nes enter zeapeotire s linfg eInor. Splined washer 33, whose
lever, 1s counted and loo):d o t:n the face part of the return
A hole on the other eng of th e threaded portion of the pin.
- € Teturn lever receives fork 23.
The oylindrical part of the fork £T00Ve 1s flattened t 1de
for a 0465 = 0,2 £q exial play of the fork Mevey O
€3 the uaits 3gon0q after Apra] 195; Tmotent oy ey
» instead of flattening
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the fork is locked, in the same way as the pin connecting the
shackle to housing of the wobble plate bearing.

Steel return slide valve 20 travels in steel bushing 19
pressed in the governor body with a 0.03 - 0,05 mm negative
allowance. A 0.01 = 0.015 mm diametral olearance is obsexved
vhan joining the slide valve to the bushing. The contacting sur-
faces should be carefully finished accurate within at least
VVWV 11l. The slide valve has a cylindrical groove with two oute
off edges. The free end of the slide valve mounts stop 22,
locked with a nut.

The stop, resting against the face of bushing 19, limits
slide valve travel to the right. The spherical ends of fork 23
of the return lever enclose the stop oylindrical groove.

Bushing 19 of the returnslide valve has three holes: the right
connects with the duct downstream from the constant pressure
valve; the middle one, connected through the throttling assembly
(P1g.14) with the interpiston area, and the left one conneoted
with the low pressure cavity. - ‘

When assembling the unit, the governor is balanced in the
following way: the weights of the transmitter and return slide
valve are set in the neutral position, dimensions®a”and “0%

F1g.11) are maintained by a clearance gauge; then the ecoentric
spherical pin is turned till the transmitter siide valve cut-of?
edges and the holes in the slide valve sleeve are so arranged as
%0 ensure equal pressure under return piston 156 and piston 15s
‘i the wobble plate.

The pressure difference must not exceed 0.8 l:g/ouz (the test
is carried out on a special stand). Then the splined washer 35 1s -
nutted up, Steel bushing 17, pressed in the governox body with
a 0.04 - 0.06 wm negative allowance, houses the servomeohanisa
consisting of two pistons 15a and 156 which travel in the
bushing. .

The bushing fits into the puop body with a clearance and 1s
sealed along the face with a rubber ring. The rubber pistons are
Teinforced with steel discs. Rod 14 of the wobble plate piston
mounts the right piston; return slide valve 20 mounts the left
Piston. Both pistons are sccured with nuts fitted with steel
locks. The joints are tightened with rubber rirgs. Rod 14 of the
wobble plate piston travels inside the bronze buching precsed
in pump body 1. Link 2 conneots the eye of bearing housing 57
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of the wobble plate and rod 14, One end of the link is fitteq
on the slide block freely seated on pin 4 of rod 14 (the pin
ends are rolled out). The other end of link 2 is attached to
pin 3 seoured with a loock, )

Loocated in the interpiston area is spring 16, which ac-
tuates piston rod 14 and brings the wobdle plate to the stop
of maximum fuel delivery before starting the engine.

Governor Throttling Assemdly

The throttling assembly (See Fig.l4) 1s designed to ensure
the required rate of governor servomechanism operation. It
comprises a steel threaded body 74, housing & set of flat Jets 77
separated with washers 78.

To inorease resistance to fuel flow, the orifices of some
Jets are displaced relative to one another. To proteot the Jets
from clogging two screens (frame soreen 75 and fine mesh soreen 76),
are soldered te the assembly body. Two flat screen filters 79
®anufactured of brass screen No.0l5 (similar to the sorsen of
the inlet filter) are installed inside the assembly body. A set
0f Jets with washers and filters 1s held tightly with nut 81
through distamee piece 80 1n the throttling assemdbly body. The
throttling assemdly flow rate is ochecked on a test stand and is
adjusted te We within 100 - 180 eu.om/min. at 10 kg/on® pressure
upstream te the assembly,

The throttling assemdbly 1s installed imto the governor body
and tightened with a threaded plug (Pig.33). Circular rubber

rings 82 ensure Proper sealing of the asseobly (Fig.14). Fuel
(via return slide valve) 1s feq from the con

into the area under the Plug (upstream to th
Duots conneet the area downatyean
to the isterpiston cavity (hydraul
aad the sezstant pressuze drop va

stant pressure valve
e throttling assembly).
from the throttling assembly

1¢ daoper) of the servomechanisa
lve. ’

ghg_og_tlc_vgp_'gtg Control Mechanism
Tt throttle valve (Pig.1 siots of |
20 busntng gar porelT S 1: ) oonsists of @etering needle 83

Ranufactureq
threush eentra) bole to Telievy °f bronze and has a

€24 of tbs ncodle has 4 throuch oty Of fuel pressure. One

veriatla esess oootyoen, triangular milleq grooves and a
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Bach segment forwed by these profiles has a triangular
blind willed groove and a variable cross section. The through
hole at the other end of the needle is threaded to receive a
astud to facilitate the needle installation and removal. One
side of the needle cylindrical surface has a flat and oarries
an integral raok (0.75 modulus) to engage the gear of oontrol
shaft 94.

Steel bushing 84 (needle seat) (See Fig.15) has a central
metering orifioce to receive the needle with a 0.010 - 0.015 mo
clearance and six holes, 8 mm in dia. spaced along the circum-
ference to deliver fuel to the metering needle. Four 3 ms holes
are designed to supply fuel when operating at low speed. Bush=
ing 84 is pressed into the governor body right howe with a 0,03 -
0.04 on diametral negative allowance. Threaded bushing 91 1s
sorewed into the groove of the throttle valve. Pipe union 9)
1s screwed into bushing 91 to claop the turn nipple 92 which is
employed to measure fuel pressure downstream from the throttle
valve. Arubber ring seals the Joint between threaded bushing 91
and governor body 21, .

The oontrol mechanism (P1g.16) oonsists of control shaft 94,

shaft bushing 95, limiter 100, adjusting eccentrio 102, and
control lever 101, Shaft bushing 95 1s manufaotured of steel in-
tegral with the flange. It is a slide fit in the governor body
and 1s secured with 3 dowels to the flange of governor dody.
A rubber ring seals the Joint between bushing 9% and the flange,
The shaft bushing supports the control shaft. Bronze bushing 97
pressed in the groove of governor body provides another support
for the shaft.

The control shaft carries two integral gears. The gear with
the larger diameter (B = 0.7%, ¢ = 25) 1s designed to mesh with
throttle needle 83 (See F1g.15); the gear with the smaller dia.
(B = 0.75; 8 = 12) meshes with rack 96.

Two rubber rings ensure the sealing between the oontrol
shaft and the control shaft bushing. The part of the ocontzol shaft
projecting from the governor body 1s machined to two diameters:

triangular splines are out on the surfeoe of the larger disneter shaft

shaft; the scaller dia. surface is threaded and provided with a
hole to receive a split pin. Limiter 100 1s installed on the shaft
8plines so that 1is lug faces sector 99 fastened to the goveraor
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body with two studs. The studs secure bushing 95 to the throttie
valve shaft. The tapered surface of the limiter carries adjust.
ing eocentric 102 and a washer seoured with a ocastellated nut,
The outer diameter of adjusting ecoentriec 102, wmade eccentri-
cally to the shaft mounting hole has teeth (m wl, z = 25) tor
the control lever to be installed at a required angle of turn.
The lever 1s bolted om the adjusting ecoentrxic. When the cont-
rol lever is turned the limiter lug thrusts against sorews 98
in the governor body bosses thus limiting the angle of turn of
the control lever.

The valve unit (Fig.17) consists of steel valve plunger 103
travelling in steel bushing 104 which 1s pressed in governor
body 21 with a 0.03 - 0.04 om negative allowance. A 0.007 —
0.009 mm diametrical clearance is observed when coupling the
slide valve to the bushing. The contacting surfaces are machined
accurate within at least vww 11,

Bushing 104 has on its outer diameter 3 grooves communicat-
ing through the governor body with the following parts of the
unit: the right groove comnects with the servomechanism inter-
piston cavity (hydraulic damper); the medium one - with the re-
turn line; the left groove - with the cavity over the pision
of the pump wobble plate rod. Each groove connects with the
bushing inner c¢ylinder via two holes,

The right edge of the groove in the valve plunger is a
spill edge. The edge of the valve Plungex face serves as a
second spill edge.

Inside the valve plunger there 1s a blind short central
duot whioh connects with six holes drilled in the slide valve
surface. Through the holes fuel
over the piston rod of the wobbl

Spring 105 aots upon the shoulder of the slide valve and

r:a:: ®ith the second end againat the bottom of plug 106, sorew-
:Mh to the governor body, Spring 105 tension is adjusted by
2gher 107, The 8pring interiop 1s conneoted with the cavity

tchind the throttle ralve, to the face of
h pre
Hig Pressure is fed

volva, "¢ PISD, 1.e. upstrean of the throttle

— ] —

As the pressure drop within the throttle valve exoeeds the
value set by the spring tension, the valve plunger will move
80 that its rxight edge will connect the intezpiston ohambey
with the return line. Simultaneously, the cavity under the pis~
ton of the wobble plate rod oonnects with the high preassure
line. As a result, the piston will zove the washer to decrease
fuel delivery and, consequently, the pressure dxop on the
throttle valve will be brought to the preset value.

The oonstant pressure valve unit (m.:.a) inoludes slide
valve 108, travelling in steel bushing 109. Ths latter is preg-
8ed into the governor body with a 0,03 = 0.0% £2 negative allow-
ance. A 0.010 - 0.014 om diazetrical olearance is obssrved when
inserting the slide valve into the bushing. The oontaoting sure
faces are finished acourate within at least Vv 1ll. The slide
valve 13 provided with a central duot and a throuch doring,

0.5 mm in dia. which communicates the high preccuze oavity with
the low pressure cavity. The ocentral duot is oozzeoted via four
holes with the groove on the slide vaive. The lower edge of

the groove 1s a spill edge. The slica valve outor oylinder has —
3 relieving slots (in addition to the groove).

A oylindrical groove on bushing 103 outex earface receives
fuel from the high pressure oavity. 8ix koles oczneot the bdore
ing with the bushing inner surface. .

Slide valve shoulder 1s aoted upoas by spring 109, whose
other face rests on the bottom of plug 110 ecrevwed into the
governor body. The spring tension 1s adjusted by washezs 107.
The spring interior oommunicates with the inlet fuel under
pressure.

The constant pressure valve eaintains oonstant pressure
of fuel fed to the transmitter slide valve, centrolling ite
flow froa the high pressure oavity.

Constant_Pressurs Yalve

The hydraulic deoslerator (Sce F18.18), looated in the
governor and fuel distridutor bodies, tichtens the traneoitter
spring, whioh sets the govermor to tho roQuirad r.p.o, Tha kyle
raullo deoelerator conoista of tte follctirng enin pazie ¢
unitss a roq ristea, a deoelercioz, a 1cvez, a olnisgh, E270757,

Hydraulio Degelezatoy
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a bushing and a throttling assemblye.

The construction of piston 124 is similax to that of the
servomechanism (described above). Piston 124 travels inside
steel chrome-plated bushing 123, pressed into the distributor
body with a 0.04 - 0.07 mm negative allowanoce.

Spring 125 acts on piston 124. The other end of the spring
rests against the groove in the middle body of electrio
switch 127, Piston 124 divides the bushing of hydrauliec dece-
lerator into two chambers. The chamber to the left from the
piston is intended for fuel, the right one houses the 8spring.

Tre spring chamber of the hydraulic decelerator commects
with fucl pressure chamber at the unit inlet via a duot. The
throttling ussembly (See Fig.l4) connects the fuel chamber with
the cavity behind the constant pressure valve,

The throttling assembly -flow rate is 30 - 80 ou.om. of
fuel per minute. Its construction is similar to that of the
servozechanisu (described above).

The hydraulic decelerator rod 119 travels with a 0.01 -
0.015 = olearance in bronze bushing 122 pressed into the govern-
or body with a 0.03 - 0.05 mm negative allowance. Special nut 135
encloses the groove of electric switch rod 134 and secures the
piston on the rod of the hydraulic decelerator. Adjusting screw
129 secured 1n cover 132 of the interlocking device switch serves
as the engine maximum T.p.m. stop.

Proo the piston side rog 119 has a central duct with two

boles drilled to conmect with the rod periphery. One hole con
nects with the fye) chamber, ¢t

(section of coupli..g 118 travel),
The r0d of the hydrau

coupling.Spring 117 tends to
a spring lock limits the
acket 136 to the governor
in bracket 136. Slide
with a 0,01 ~ ¢.02 mm clearance has
ing the spherical end of slide

alve shoulder supports transmitter

Fove coupling 118 to the left while
coupling trevel, Two 8tuds fasten br
bely curfecs, Pin 30 15 Pressed home
bleak 31 cruateq on the pin

1inlz3cn) LToove, recety:
1re3r 137, The slide v
)

o ¢

3 me

Y4 tleclhns g f1a¢ L
DENI ety Wlizater,

tted with teeth (0.7% mo-

he other one opens on the rod surfoce

— 3 e

Inside the raok there 1s a staged groove, whose smaller

diameter 1s threaded to receive bushing 115. The dronge bush-

. ing, housing raock 96, is pressed into the governor body with
a 0.04 - 0.07 ©n negative allowanoe. A threaded hole in the
governor body reoceives sleeve 113 of adjusting stop 1l4. The

teeth of the rack are in wesh with the teeth of oontrol shaft

94 (See Fig.16). The slots of threaded bushing 115 receive the

dowels of adjusting stop 114. With the aid of steop 114 the

transmitter spring tension can be adjusted to start the govern-

or autoratic operation at 3040_c4 T.pom,
By turning the oontrol lever the throttle needle 1s set

to by-pass the acount of fuel required for the beginning of the
governor autocatlc ope ration. Threaded bushing 115 1s thea serewed
in as far as retainmer 116 permits. In this position the adjust-

ing sorew 1s locked with a nut and fitted with oap nut 112,
During engine acoeleration control lever 101 (See rig.16)
oan be shifted with arditrary speed to the maxicum ZoPem. atop

or to any other intermediate stop. Raock 96 will then move ooup~

liog 118, olose the hole on the rod and tighten spring 117,

Fuel flow froam the hydraulio decelerator fuel ohacber will cease
and piston 124, foroed by fuel coaing under 1t will shift slowly.
As this occurs lever 137 of the slide valve will sooothly tight-
€D the spring of trancoitter 28 slide valve thus ensuring engine

operation at a new rating. Piston 124 will shift until the
ooupling edge closes the hole in -the rod.

The transmitter of the slide valve aoted upon dy spring 28
shifts to the left from neutral position; piston 15a (See rig.ll)

of the wobble plate moves towards increase of fuel delivery.

Low Throttle Valye_

The low throttle valve 1s inoorporated in the governozr bdody.

It 1s of slide valve type (See Fig.15).

Pressed into governor body 21 with a 0.02 - 0.04 negative »

allowance is ateel bushing 8% with a reotangular throuzh slit

oovering a cootlon of the ganerating lirs. The 8lit provides

for fuel flow from the by-pass ckannel of the throttle valve.

Cylindrioal steel slide valve €35 travels inside atesl bashireg €3,

with a 0.010 = 0,624 ra oleazczode A blind threaced ET6IVa 4n
the valve fzo¢ rCCoives corew &7, :

Tuzaing ogf allusting o) ©9 gats the valve at fusl ocnrvre
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a bdushing and a throttling assembly.

The constructlon of piston 124 1s similar to that of the
servomechanism (described above). Piston 124 travels inside
steel chrome-plated bushing 123, pressed into the distributoy
body with a 0.04 - 0.07 om negative allowance.

Spring 125 acts on piston 124. The othexr end of the spring
rests against the groove in the middle body of electrio
switch 127. Piston 124 divides the bushing of hydraulic dece-
lerator into two chambers. The chamber to the left from the
piston is intended for fuel, the right one houses the 8spring.

The spring chamber of the hydraulic decelerator connects
with fuel pressure chamber at the unit inlet via a duct., The
throttling assembly (See Fig.14) connects the fuel chamber with
the cavity behind the constant pressure valve.

The throttling assembly flow rate 1s 30 - 80 ou.om. of
fuel per minute. Its construction 1s similar to that of the
servomechaniso (described above),

The hydraulic decelerator rod 119 travels with a 0.0l -
0.015 om clearance in bronze bushing 122 pressed into the govern-
or body with a 0.03 -~ 0,05 pm negative allowance. Special nut 135
encloses the groove of electric switch rod 134 and secures the
Piston on the rod of the hydraulic decelerator.
129 secured in cover 132 of the
as the engire maximum T.p

AdJusting screw
interlocking device switch serves
«m. stop.

From the piston side rod 119 has a central duct with two
holes drilled to comneot ¥ith the rod periphery. One hole com

nects with the fyey chamber, the other one opens on the rod surfact
(section o coupling 118 travel).

The rod of the hydraulie decelerator mounts coupling 118
with a 0.006 - 0.008

oD clearange. Spring retainer 116 1s roll-
;t:':n the spherical surface of the coupling.Spring 117 tends to
oo I:olfpling 118 to the 1lest while a 8pring lock limits the
bod’; g:b:“"l. Two studs fasten bracket 136 to the governor
block ;i monerR 20 18 pressed home 1n bracket 136, sS1ide
a olundz::mud o0 the pin with 4 0.01 - 0.02 mm clearance has
valve 1""“::;5“;:!, Taasiving the Spherical end of siide
+ lhe sliq

spring 28, ¢ valve shoulder supports transmitter

The Taok, ot steel

has
2ulus) aleng g4, omr' a flat fitteq y

ith teeth O. o=
diezatey, (0.73
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Inside the rack there is a staged groove, whose sealler
diameter is threaded to zeceive bushing 115. The bronze bush-
ing, housing rack 96, 1s prossed into the governor body with
a8 0,04 ~ 0.07 e negative allowacge. A threaded hole in the
governor body receives sleeve 113 of adjuating stop 114. The
teeth of the raok are in mesh with the teeth of oontrol shaft
94 (See Fig.16). The slots of threaded bushing 115 receive the
douels of adjuciirg otop 114. Tith the aid of stop 114 the
transnitter spring tonsion can be adjusted to start the govern-
or autocatio oparation at 3040_60 TeDoWo

By turnirz the control lever the throttle ncedle 1s set
to by-pass the ecount of fuel required for the bdeginning of the
governor autocatio or3ration. Threaded bushing 115 1s thoa sereccd
in as far as retainer 116 permits. In this position the adjust-
ing sorew 1s locked with a nut and fitted with cap nut 112.

Daring engine acoeleration oontrol lever 101 (Ses P1g.16)
oan be chifted with artitrary spesed to the BEX1E2D YopeW. 8tOD
or to any other intermediate stop. Raok 96 will then move ootip=
l1og 118, olose the hole on the rod and tighten epring 117,

Fuel flow from the hydraulio decolerator fuel ohantor will occase
and piston 124, foroed by fuel ococing under 1t will ghife slculy.
As this ocours lever 137 of the slide valve will suoothly tisite
€n the spring of trenccitter 28 slide valve thus ecscuring ¢zsing
operation at a ncw rating. Piston 124 will shift until the
ooupling edge oloscs tha hole in the rod.

The trencuitter of the slide valve asted upon ty spring 23
3hifts to the left from neutral positicn; pistom 1%a (Sce Fiz.ll)
of the wobble plate coves tovards inoreass of fuel delivery.

Log Throttle Valve_

The low throttle valve is inoorporated in the governor bol .
It is of sl1de valve type (See Pig.15).

Pressad irto govornor boly 21 with a 0,02 - 0.04 sesttive
allowance 1s steol bushing C5 with a reotensulor thzernsh clit
oovering 78 ceetlon of tha gouorating 1123. Tha clit providca
for fuel flcw fron tia byepazs charzal of the thrcitile valva,
Cylindzical steol 8lids valve 3 tzevels 4rncice (AT} OB St

€375 C;,
with a 0,010 - 06024 £ elerzinige A b1en3 thooolad gocoua 2

the valve fang pocosr

GCCLves €£ousa LT

Tuxning o2 GIITILing €00 €2 8953 tha TolTa &d &121 e
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tion required to maintain low speed r.p.m. Whem adjusting cap 9o
is being turned, pin 88 coupled through the slot with screw 87
shifts valve 86, thus increasing or decreasing the olear open-
ing of the slit in bushing 85.

The distributing valve unit (Pig.19) comprises the followin: -y

parts:

plunger 143;

bushing 144,

spring 141,

spring seats 140 and adjusting screw 138.

Thirteen studs secure the distributing valve unit instzlled
in the distributor housing to the govermor body, the joint bein,
sealed with a paronite gasket; besides, the joint of the main
fuel high pressure duct is sealed with a rubber ring. Bushin; 14
of the distributing valve is manufactured of steel; its ceniral
hole is finished accurate within vvyvy 11. The bushing face has
cylindrical grooves. Machined on two spots of the bushing outer
surface are four flats (two parallel flats per spot) provided
with through slits,

The triangular slits are designed to let fuel inte the
burners primary manifold, while rectangular slits let fuel i::o
the burners secondary manifold.

A staged well is bored in the distributor housing. The s» -
ler diameter well hole houses bushing 144 with a 0.006 - 0,037 &m
olearance. To seal the bushing, rubber rings are pluaceuy under

iis face and in the two cylindrical grooves.

forus the operatin o the slide valve outer diameter
8 out-off edgze. Seven holes connect the imner

duct of the
e e :::niiidwith the annular cavity formea by the groove.
¢ valve face serves as the second cut—off

ance. Tae face of ¢.,e b:tox housing witn a g,
~ u
Several holes ip the SP Dger bushing suppoxt
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thxrough the plunger valve.

Four studs secure cover 139 to the distributor housing.

Its fitting collar is pressed against sleeve 142, transmitting
axial lo»ds on the lower rubber ringe. A rubber ring seals the
joint between the cover and the distributor housing. The thread-
ed hole on the cover receives screw 138, which serves to tight-
en spring 141 to a definite pressure to open the plunger after
adjusting screw 138 1s secured with a nut. Cap 51 is sorewed
on the free end of the screw.

With fuel pressure be.ore distributing valve increasing,
plunger 143 overcomes tne tension of spring 141 and shifts un-
til a 431 kg/cm2 pressure is reached; the working edge on the
slide valve cylindrical groove opens the triangular slits.
Fuel via plunger inner ducts and open 3lits flows into the burn-
ers primary manifold through pipe union 145. With fuel pressure
upstream to the distributing valve increasing to 8,5 + 1 kg/cm
the working edge of the plunger face opens the reotangular
slits 2and fuel via pipe union 146 will be forced into the burn-
ers secondary manifold tnrough pipe union 146.

The acceleration control unit installed in distributor
body 121 (Fig.19) comprises valve 148 travelling with a 0.010 —
0.012 mm clearance inside bushing 147 pressed into the distributor
housing with a 0.03 - 0.05 om negative allowance. The stop of
mzubrane 149 unit supports slide valve 148 head. From one side
tne valve i1s acted upon by fuel pressure (upstream of the
distributing valve) while the membrane works against the valve
on the other side.

From one side the membrane experiences the pressure of the
atmospherioc air, while from the other it is acted upon by the
air from the engine compressor and by the pressure of spring 150,
The spring tension is adjusted through screw ‘151,

The membrane,of rubberized fabric. 1s secured between two
steel discs with 6 rivets, spaced along the discs ciroumference.
One of the disos rests against the face of valve 148 with a
central cap. A circular shoulder provided on the other diso
aligns spring 150 which rests on the diso.

Bushing 147 has a supporting shoulder and four rows of
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radial holes. The first row (adjacent to the shoulder) with
four oblique holes is designed to route the seeping fuel into
the vent line. The second row having two holes is designed to
by-pass fuel from the interpiston oavity of the servomechaniss
through a wide groove on the valve and the thrid row of holes
in the bushing. The fourth row of holes by-passes fuel at high
pressure under the actuating servopiston to reduce the angle
of tilt of the thrust-radial bearing.

Starting Control Uni.

The starting control unit installed in the distributor
body (Fig.19) comprises the following main parts:

a valve socket;

a valve;

a rod, a rod guide;

a membrane;

a Jet nozzle, and an adjusting sorew of the spxing.

The steel seat 159 of the fuel valve is sorewed into the
distributor body. The circular polished shoulder of the valve
seat supports valve 157, which consists of a steel base and a
washer made of rubber No.4327 welded to it. The tapered recess
of the valve base receives steel rod 156, travelling in bronse
guide 155 with a 0.008 - 0.01l1 mm clearance.

The stop of membrane 149 unit supports the other and of
rod 1%6.

Fuel pressure (upstream to distriduting valve) aots on
valve 157 from one side. Membrane 149 (whioh takes up the
préessure drop betwesn the atmospheric and the compressed alr
Pressures) and spring 154 work from the other side of the valve.
The s:::n:“::nd:;ittiit'“Ed by adjusting sorew 151.

0g fuel to the starting control unit 1s

£1
tted with a get by-passing the excessive fuel delivered by

the pump to the return line,

Yinigun Pressure_valye
The minimun res. 20) u
ot :21 :uzo Yalve (P12,20) unit looated in the

buching 163, be following main parts: steel
cteel valye | *03 - 0.04 & negative allowanoe,
1de the bushing with a 0.008 = -

— 3T ——

0,010 mm clearanoce, stop 160 and spring 161. Bushing 163 has

a groove on its outer diameter, The pressed surface of the bush-
ing has eight holes, 2.2 mm dia., which communicate via ducts
with the cavity located over the actuating servopiston of the
wobble plate. Four holes,5 mm in dia., drain the fuel into the
low pressure line,

The tapered surface decreasing towards the wide ciroular
groove on valve 162 acts as a working surface. In case fuel
pressure, acting on valve 162 face, exceeds the preset value
the valve head will press stop 160.With fuel pressure decreas—
ing below the specified value, valve 162 acted upon by spring
161 will shift and its working tapered surface will open in the
bushing a 2.2 mm dia. hole. Thus the cavity above the actuating
servopiston 150 will be connected with the return line (See
Fig.1ll). This will make piston 15¢ shift the wobble plate to-
wards increase of fuel delivery.

The interlocking device electric switch (See Fig,18) is
installed on the housing of the fuel distributor and comprises
the following main parts and units: a switch housing, a rod, a
plug, an adjusting screw with a fork, ~ cover, a lever, and a
spring. Switch housing 127 is an aluminium casting. Bronze bush-
ing 133, inside which rod 134 travels with a 0.010 - 0.014 om
clearance is pressed in the central recess of the housing with
a 0.02 - 0,04 mm negative allowance.

Switch 126 (KB-6) is installed in the switch housing pocket.,
Four screws secure the plug to the switch housing recess.Four
studs and a centring collar ensure correct positioning of the
switch housing.on the distributor housing. The same studs fasten
to the switoh housing cover 132 with maximum r.p.n. 3djusting
sorew 129 and adjusting screw 130 with fork 131 and lever 128 on
the fork pin. Adjusting screw 130 serves for setting the inter-
locking device switch to the decired r.p.m,

Central FPine-Mesh Filter

To strain fuel fed into the variable speed governor a
fine-mesh filter is incorporated in the governor body. Fig.21, A
shows the filter construction. Filter body 165 is a bronse oy=
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1inder provided with eight ribs. Two rows of rcotul!z;l::dg:i:,
sg" and '6° pass fuel between the ribs. Frame soreen 67 end ¢ .
pesh soreen 168 with 0,020 - 0.035 mm weshes are soldered to
the ribs. Steel studs 174 are installed between the ridbs over
the fine-mesh screen in the slots of body 165 for greater rigi-
dity. The studs are held in position by two rings 173, soldered
body.

e th;hzii;;:ez :: Zitted with safety bgn type valve 166, ad-
justed for opening at a 0.4 — 0.6 kg/om“ pressure drop with

the aid of adjusting washer 170. When the fine-mesh filter 168 be-
comes ologged fuel is routed through the ball type safety valve,

Since October 1956 the units are fitted with modified

filters comprising 16 — 18 separate filtering disos (Pig.215).
The filter length must be 74,5%0,5 am which is ensured by se-
lection of proper washers.

Alr Relief Valy

Presence of alr inside the unit affeocts the stability of
the engine r.p.m. and may disturdb the unit adjustment.
Ball type valve 6 (F1g.28) releases air from the unit.

VI. CONSTRUCTION OF HP-1iiA UNIT

The HP-11lA unit comprises the following main parts:

a high pressure plunger pump;

a barostat (altitude corrector);

an afterburner valve with a servomechanism;

a fuel valve;

a oonstant pressure valve;

a fuel by-pass valve;

a cut-off valve;

an eleotromagnet switoh, and an interlocking device switoh.

Figs 22 through 27, 35 and 36 show the comstruction of parts
and units and their mutual arrangement.

~Aigh Pressure Pump
The parts of the high
i8 a housing,
Rotor 6,

Pressure pump (Fig.22) are emoased
cast of aluminium alloy.

manufactured of low carbon ohrome-nickel steel and
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case-hardened, rotates kn two bearings. Cover 17 of pump rotor
cavity houses roller bearing 16(N0.292202). Pressed in pump
housing 1 with a 0-0.02 mm negative allowance is another roll~
er bearing whose fixed solid steel race 2 is held by steel look
ring 5 against axial displacement. Rollers 3 are held from

axial displacement by a groove with shoulders machined on the
rotor surface. Duralumuin cage 4 provides far even arrangement

of rollers along the cirocuamference. The rollers are selected so
that the difference in their diameters is not more than C.002 mm.
Shaft 12 splined on both ends serves to translate motion from
the engine aircraft to the rotor. Pressed evenly along the rotor
circumference at 13% to 1ts axis, with a 0.04 ~ 0.05 mm negative
allowance are sleeves 7 of antimonous bronze. The sleeves house
nine steel plungers 8 with springs 10 on guides 9. The plungers
cylindrical surfaces are finished accurate within vwvww 1l.

The sleeve holes are finished accurate within vvww 10. The plung-
ers are selected to fit the sleeves with a 0.015 - 0.022 mm
clearance.

The rotor central duoct is splined to mesh with the drive
shaft. Steel looking ring 1l holds the shaft from axial displace-
ment. Pressed into the rotor central duot is asplined bushing 24
with a rubber packing ring and three cylindrioal lock pins . 25
This bushing insulates the preasurized inner cavity of the rotor
frow the engine accessory drive box. Nine duots oonneot the
rotor inner ocavity with the pump housing cavity. Due to centri-
fugal forces engendered by the rotor movement,fuel flows via the
ducts from the rotor inner cavity inside the pump housing.

Ported member 26, of antimonous bronsze, provided with two semi-
ciroular ports and a hole in the centrey,is fixed by six dowels
in the pump housing., Milled in the pump housing are respeotive semi-
airoular grooves to watch the ports of the ported member., The lower
port and oentral hole communicate with the low pressure ocavity

_inlet; the upper port is comnected with the high pressure pipe

line outlet. The locating pin ensures correot fitting cf the
pPorted wmember. Springs 10 press the plungers spherical surfaces
to the tapered surface of the thrust bearing movabdble race.
Bearing steel body 18 houses (with a ¢ - 0,03 ma olearanoce)
the fixed race of radial-thrust bearing 19. The bearing movable
raoe surface is tapered 150°. An eye in bearing body 18 serves
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to conneot the latter through a link to the wobble plate piston
rod. Bearing body 18 has two holes to receive pins 20 on which
the bearing rotates relative to the pump vertical axis,

Adjusting washers 23 provide for a 0.05 - 0.15 om clear-
ance between the pump housing and bearing body and ensure accu-
rate fitting of the bearing along the pump central line,

Pins 20, selected to fit the holes in the pump housing with g g
0.019 mm clearance and those in the bearing body with a 0.006 -
0.022 mm clearance, have flat steel covers 22 which are studded
and nutted, A rubber ring and textolite gasket 21 seal the pin-to-
cover joints.

The piston mounted
bronze bushing 49 which
0,03 - 0.06 mn negative

The piston is made

on wobble plate osiston rod 48 travels in
is pressed in the pump housing with a
allowance.

of steel disc 44 fitted with rubbder

cup 45. Expanding plate 46 pressing the rubber cup to piston
bushing 47 is installed between disc 44 and piston rod 48. A rubb-
er ring seals the disc-to-expanding plate joint. Wobble plate
piston rod 48 is connected to wobble plate bearing body eye
through link 51 which is attached to a blook fitted to rod pin 50
(the pin ends are flattened) and to pin 52.

The piston 1s actuated by springs 42 audA 43 which act on
piston rod 48 and bring the wobble plate to maximum fuel delivery
position before engine starting.

Sorew 37 in the pump housing boss limits the bearing vody
maximum angle of turn, Screw 53 turned in the rotor cover limits
the bearing minimum angle of turn. Both screws are locked with

Duts 38 and covered with caps 39. The joint is sealed with rubb
er rings,

The pump cavity, housing the rotor and bearing body,1s

Provided with cover 17 made of aluminium alloy.
';:zu spring-loaded rudbber glands 13 seal the rotor shank.
e glands are installed 1p bousing 15. Ring 14 with outer
groove and fuel drain holes 1s fitted between
turdrglanda counting from the gland housing joint.
. du:om Ting 14 fuel via duots 4p the pump cover and housing
ected into the engine drain pipe line

— 4] —

Two bolts and two oentring bolts fasten the cover flange to
the pump housing flange. '

A paronite gasket seals the Joint between the pump hous-
ing and cover. The joint between the cover and the gland hous-
ing is sealed with a flexible textolite gasket,

The pump boss flange of the inlet duet 1s provided with a
1id, which is removed when the fuel pump is mounted on the
enginegand the fuel inlet duct 1s fitted instead to take in
fuel. The inlet duct Joint is sealed with rubber rings. Strain-
er 27 1s installed 1n the low pressure cavity immediately
after the inlet duct. The strainer has a brass soreen and
brass fittings. The strailner screen has 1480 meshes per one
sqecm. Lock ring 28 in the pump housing groove supports the
strainer collar.

Barostat

The barostat comprises two housings: the housing of valve 63
and that of aneroid 54 (Fig.23), joined together by studs. The
barostat is mounted on the fuel pump housing on the side of
the groove which receives the servopistun guide sleeve. A rubber
reinforced partition 56 fitted between the valve and aneroid
housings supports double arm lever 5% fixed in the centre of the
partition and serves for tightening the joint between the ane-
roid and valve housings. One arm of the lever projecting into
the aneroid housing has a tapered recess for the installation
of aneroid 76, The second arm of the lever projecting into the
v2lve housing has a cylindrical groove to receive spherical
valve 68.

Both end faces of the capsule type aneroid are provided
with cones. When fitting the aneroid on the fuel puap housing
one of the cones is placed into the tapered recess of the lever,
the other one is centred in cover 83 by means of the cone sup-
port of spring 85,

Prior to installing the aneroid into 1ts housing the latter
1s filled with 40 ~ 45 om® of a mixture of transformer o1l (50%)
and kerosene, grade T-1 (50%).

The aneroid is fitted on the fuel pump housing with its
capillar downward as shown in Pig.23, Adjusting screw 77 in the
centre of cover 83 enters the central hole of spring 85 support
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and fixes the aneroid between the supports. The upper protrud-
ing end of adjusting screw 77 is locked with nut 79 and covered
with cap 78. Sealing is ensured by red copper gaskets,

Adir is admitted into the aneroid chamber through gauze
filter 82 which is installed in the aneroid chamber arni solder-
ed to bushing 81 of air inlet pipe union 80.

The lower portion of the anerold housing is provided with
stop screw 86 limiting the possible angle of turn of double arm
lever 55. The fuel valve is sorewed into housing 63 and locked
in place. The valve comprises steel seat 64 fitted with jJet
nozzle 67 of superhard alloy having a calibrated orifice. The
valve seat upper portion acts as a support for valve 68 and is
machined and lapped on its collar flush with jet nozzle 67.

Valve 68 is a spherical segment of hard alloy BE6. The valve
spherical surface enters freely the cylindrical groove of lever 55
which ensures full contact between the valve seat and the flat
portion of the valve irrespective of the position of the lever.

The clearance between the valve seat complete with the Jot nozzle and

valve 68 prior to fitting spring 70 and aneroid 76 should not
exceed 0.03 -~ 0.5 mm. The clearance will be adjusted Ly shims 66.
It 1s allowed to use only ome shim for the purpose. After seleo=~
tion of a shim and upon completion of tightness check, the valve
will be secured with lock 65,

Spring 70 fitted on cone guides 69 th:oﬁgh lever 55 press-
es valve 68 to its seat. Spring tension is adjusted by sorew 71
turned 1ntoveover 72. The upper end of adjusting screw 71, pro-
Jeoting outside, is looked by nut 38 and olosed with cap 39. The
sealing 1s ensured by rubber rings. Positioned between valve
seat 64 and reinforoed partition 56 is diaphragm wody (eccentric)
57 with rod 62. The body has a flapge with twelve holes evenly
spaced around its circumference, The Tlange and cover are secured
to the body with three sorews. As the arm of ring
lever 55 varies in length the diaph Iy aenoine acting on
1n 8 new posttion, Phragm body turns and is fixed

The diaphragm body~t o~y

a
the aid of a rubber ring, e fousing Jotat 1 sealed with

.
N

—— 4] ——

Pressed between cover 61 and the flange of diaphragm body is
rubber diaphragm 58,which supports ring 60 and retainer block 59,
Rod 62 rests againet retainer block 59. The opposite end of the
rod touches the cap of micrometric screw 73 turned into the lever.
#ith valve 68 closed ring 60 must be flush with retainer block 59.
This is adjusted by micrometric screw 73.

After adjustment the nut of the micrometric screw should be
locked. The parts of the diaphragm body unit are lubricated with
graphite oil. To preserve lubricant during operation rubber gland
T4 with cap 75 is adjusted on the rod. Pulsation of fuel, deliver~
ed to diaphragm 58, is eliminated by the damper (Pig. 24)."

The damper unit consiats of steel sleeve 87 accommodating
dsmper 88, which is a brass cylindrical rod with seven cylindric-
al grooves interconnected by 0.4 mm dia. holes. The damper unit
is installed in the circular groovei of the pump body and valve
housing butt faces. The joint is sealed with a rubber ring.

Afterburner Valve with Servomechanisp

The afterburner valve with servomechanism (Pig. <5) compris-
es essentially the following main parts: the afterbarner valve,
the afterburner valve slesve, the piston and ite sleeve, the
spring and throttling assembly. The afterturner valve unit is
ingtalled in the stepped bore of the pump body. The smaller
dia. hole houses afterburner valve steel sleeve 89, preesed into
the hole with a 0.03-0.04 mm negative allowance. The larger dia.
hole houses, with a 0.04-0.07 negative ailowance, piston
sleove 98, of steel, chrome-plated on its inner surface.

The afterburner valve sleeve has three rows of holes. The
first row (counting from the shoulder) includes two holes, 2 mm
in dia. They are connected with a duct delivering fuel from tne
spring chamber or the wobble plate piston servomechanism.

The second row consists or four holes, 8 za in dis., admit-
ting fuel from the high pressure chamber of the 1uel pump.

The third row consists of four holes,8 in dia., feeding
fuel to the cut-off valve., On the inner dieneter of the after-
burner valve sleeve,opposite tne 8-ea dia. holes,two wide
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oylindrical grooves are machined. The grooves are separated with
@ cylindrical collar, whose edge facing the high pressure fuel
inlet ports, acts as a fuel spill edge.

Afterburner valve 90, of slide valve type, manufactured of
dbronze, is precision-matched witn sleeve 89, the diametral ciear.
ance being 0.009-0.012 mm. The mating parts are finished accurate
within VWV 11, The valve has a wide cylindrical groove admit-
ting fuel to the cut-off valve and a narrow recess to drain fuel
from the servomechanism spring chamber (when the afterburner is
turned off).

Sleeve 98 has on the outer diameter, on its lower portion,

a small dia. groove with slits designed to direct fuel to tne
piston from the duct upstiream to the constant preasure valve.

PFuel is by-passed from the servomechanism spring chamber into
the low pressure pipe line (at fuel pump inlet) through the up-
per four holea, 4 mm in dia.

Piston 91, secured by nut 94, is installed on the afterburner
valve groove. Piston 91 is similar in construction to the wobble
plate servomechaniem piston. Pitted on the nut are adjusting
washer Y5, lock 96, and cap 97. The piston divides the servo-
mechunism chamber into fuel and spring chambers.

Prom the constant pressure valve fuel is admitted into the
tuel chamber throngh the throttling assembly (See Pig. 14) at
4 70-150 co’/min. flow rate, the pressure upstream to the thrott-
1ing assembly being 10 kg/cnz.

The epring chamber houses spring 99 and spring support 92.

Washer 100 18 fitted between spring support 92 and the groove
face on the housing or swiicn 101.

Qut-0ff Yalve

The cut-off valve unit (See #1g. 25) 1is positioned in the
Pump body duct normai to tne atterburner valve. It comprises the
following parts: a valve, a valve seat, a plug with rod, and
@ spring.

Steel seat 124 of the vaive is screwed into tne pusp body.

A circular groove i1s z=ade in the face or the seat protruding
shoulder. The side surzace or tne enoutder has eighs 1.5 mm dia.
holes drilled in the circular groove. The holes as woll aa the
circular groove are Packed with grade 4327 rubder.

.
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Valve 120, of stainless steel,has a stem with a bored hole
to receive rod 121 and a head with a 0.2 ma annular collar,
pressed to the rubber ring or the v:lve seat.

spring 123 with adjusting washer 122 get the valve to open
at 0.5 kg/cn“ pressure.

— Ruel Vglve

The ruel valve assembly (See Pig. 25) comprises essentially
the roliowing main parts: plunger 116, sleeve 117, spring 114,
spring retainers 113, cup 115, adjusting screw 111. The tuel
valve unit is installed in the stepped well of the fuel pump
body. Sleeve 117 i3 installed in the smaller dia. well hole
with a 0.006-0.037 mm clearance. To seal the sleeve, rubber
rings are placed under its face a2z well as its two cylindrical
Zrooves. The slzeve is made of steel, its central hole is
aschined ucecurate within VWV 11, The sleeve faces have cy-
lindrical grooves. The sleeve outer surface has 2 parailel
flats with through slits designed to admit fuel to the burners.

The fuel valve plunger 116, of bronze, ia thoroughly lap-
ped on its outer dia. and sized with sleeve 117 with a 0.010-
0.014 om diametrical clearance. The plunger end face edses
serve as cut-off edges. The larger hole . of the well houses
cup 115 with a 0.03-0.15 mm clearance. '*he cup fuce rests against
the plunger sleeve face. Several holes drilled in the cup serve
to drain fuel which has seeped in through the plunger.

Cover 112,mounted on the pump body, is secured by four
atuds. The cover with its centring collar rests against cup
115 translating axial pressure onto a rubber ring. Another ru>-
ber ring seals the joint between the pump and the cover. Scres
111,surned into the threaded hole of the cover,is used to adjuct
the spring at a definite valve opening pressure. \djustaant
completed, screw 111 should be locked with a nait. Sup 39 is
fitted on the rree end of the screw.

Ingerlocking Device switeh
(Flectrocontactor)

The interiocking device switch (See Pig. 25) ie mountad
inside the pump body .nd comprincs the rollowing parte:
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a contactor housing, a rod, 8 sleeve, @ spring, a diaphraga,
a cover, and a contactor complete with a ewitch,.

Contactor housing (switch) 101 is an aluminium casting.
Bronze sleeve 103 ies pressed into the central oririce or tne
housing with a 0.02-0.04 mm negative allowance. Rod 105 travels
in sieeve 103 with a0,010-0.014cm clearance. The contactor
nousing,installed on the pump body,is located with a special
shoulder and secured with four studs. Mounted on these studs
are diaphragm 110 and contactor cover 109. Switch 108 (type
KB-6) is installed in a special recess of the cover, while con-
nector plug 102 is secured with four screws to the cover boss.
The switch wires are soldered to the connector plug contacts.
The electrocontactor should operate 5-8 sec. after afterburner
tuel pressure has risen to the tull value which is adjusted b’,
washer 95 (whoae thickness is properly selected).

Blgciromagnetic Switch

Electromagnet body 127 (Pig. 26) houses coil 133, consist-
ing of a frame and winding. The coil is installed in true align-
ment with cylinder 130, soldered to the clectromagnet body and
serving as guide of core 134 wnen tne lavter is shifting inside
the cylinder.

Pole 129, inserted into the cylinder trom the side of the
electromagnet body flange, rests against ring 128 and presses
on sealing ring 132, thus providing for proper airtightness.
Positioned in the pole opening is rod 131.

Rhen assembling the electromagnetic switch, select ring 128
(edjusting washer) so as to ensare projection of the rod by
0.3-0.45 mm beyond the electromagnet body.

Pour gcrewa secure plug connsotor 136 to steel panel 135

in the body aroove of electromagnet 127,

The ends of coil 133 winding are tareaded through two

holes in the panel and 8oldered to the contacts of the plug
connector. Rut 137 fastens the panel to the electromagnet body.
Screw 138 which couples cylinder 130 with the electromagnet
body pacses tnrough the panel holes. A piace of wire is thread-

ed through holes in the heed of
sorew 138 ¢ e 0m
sagnetic switch. 38 to seal the elect

TN

. .

— ]

Tne magnet circuit or the electromagnetic switch is closed
through electromagnet body 127, panel 135, core 134 and pole
129. .

The inner cavity of the electromagnetic switch is filled
with liquid compound PrA-450 (KOMNAYHO Prn-450).

After assembly tne cicectromagnetic switch is instulled on the
pump body and rastened with six screws. Rubber ring 31 in the
circular groove or tne pump body seals the joint.

After 20-26 V D.C. current is fed through the electromagnet
winding, the core is attracted to tne pole und pushes the rod
out or the pole. The rod in its turn pusnes vaive 30 and closes
it.

Puel stops rlowing through jet 29 and is deiivered now under
the piston or the afterburner valve servomechinism.

After the current is switched of1 the valve spring returns
the rod to its initial position.

The constant pressure valve %8 housed in the pump body
(P1g. 22) and coansists o1 steel plunger 35 travelling in steel
sleeve 36, which is pressed into the pump body with a 0.02-
0.03 mm negative aliowance. Fhen coupling .the plunger with

the sleeve a 0.010~0.014 mo diametral clearance is observed.The
mating surfaces should be finished accurate within vwww 10.
The plunger has a central duct and a 0.8 mm througu boring
which connects the high and low pressure cavities.

The central duct with its four holes communicates with the
groove on the plunger, which forms the cut-off edge.

The outer surface of the plunger cylinder has five relief
grooves, the outer surface of sleeve 36 has a cylindrical
groove to which fuel is fed from the high pressure cavity.

Six holes connect the groove with the inner surtace of the
sleeve.

Spring 34, whose tightening is adjusted by shims 33, acts
on the plunger shoulder while its other end rests on plug
32 screwed into the fuel pump hody. The spring chamber com=
municates with the fuel channels at the pump inlet whers

-

Declassified in Part - Saﬁiﬁi@d Copy Approved for Release 201 1/12/14 : CIA-RDP80T00246A062100030001-8 =~~~



N -
7 Declassified in Part - Sanitized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100030001-8

— 4 =

fuel is delivered under pressure.

the constant pressure valve keeps the pressure of ruel de-
livered under the piston of the afterburner valve servomechanisa
conetant by regulating the rate of tuel flow from the high pres.

sure chamber.

Puel_By-Pags_Valye .

Puel by-paes valve unit (Pig. 27) in the fuel pump body con-
tains bronze plunger 139, travelling in steel sleeve 140 which
i1¢ pressed 1n the ruel pump body with a 0.02-0.03 mm negative
allowance. ¥hen the plunger and the sleeve are precise-matched,
a 0.010-0.014mm diametral clearance should be observed. The mat-
ing parts mugst be thoroughly finished accurate within VVVV 10,

Syring 141, whose one end is on the plunger shoulder, rests
with its other end on valve stop 142 positioned in plug 143.

¥ith the afterburner turned on, plunger 139 is closed as the
Fressure drop acrogs the afterburner valve is not enough to over-
coze tne tightening of epring 141. ¥ith the afterburner turned
eff tne pressure upstream to the plunger is determined by the
tighterirg of spring 141 (18 kg/cmz). Zxcessive fuel from the
£igh pressure pire line is returned into the low pressure fuel
lipe. Tre jet conrects <he spring chamber of the fuel by-pase
¥alve with the low pressure cavity.

ipe_Pilter

the fine filter (See Pig. 21) is designed to filter fuel
pusped to the conestant pressure drop valve and the afterburner
valve servomachanism. Its construction,deacribed above,is simi-
1ar to that of the rine-mesh ri)ter of the 1{P-10A unit.

AL Belief val Yo

Precence of air in the inner cavit
eay edvereely afrect ite adjustment.,
Ball type valve 125 (r1g. 25) 14
t0 evacuate

1es of the fuel pump unit

incorporated in the unit
the air froa the inner cavities of the pump.

— 4

VIXI. HP-10A AED HP-11A UNITS
GENERAL REQUIRSMENTS POR MOULTING
AND OPERATION

Prior to installation on the engine remove c.rrosion-
preventive coapound from the external surfaces of the units.

When reprocessing the utnits do not remove protecting
caps and bushings; the latter will be removed only during
mounting procedures.

When the unit 1s being mounted on the engine its shaft
should freely enter the engine drive sleeve.

Prior to installation the connecting pipes must be care-
fully flashed. Before joining the pipes the threaded portions
must be coated with clean aviation oil. It 1s prohibited to
use special lubricants for the purpose, for example, prease
Zade bY.

When jeinting control rods make uss of tocating notches
and stops of the unit control systea.

The position of the HP-10A unit cortrol lever retainer
ageinst the sector aiddle notch marks the middle of the 1dling
rating sector. The extreme notches (of the 3 onee on the sece
tor) mark the itimits of the 1dling rating sector.

Stop screw 1 (Pig. 28) indicates the CUT-OPY ( CTon) posi-
tion. The YULL THROTTLE (NOAMHuR A3 ) position is marked by &
notch on the sector. The control rod is linked to the engine
whem tna control lever is set aguinst the rVLL THHOTTLE notch.

The universal joints cf the throttle valve contirol must be
80 fastened as to ensure amooth travel without any play,

After mounting and adjusting the units on the engine, lock
all the details where required.

The pipe unions screwed into tne unit bodies are not pro-
vided with locking devices, therefore, when backing off the nute
and capa hold the pipe unions against rotation with a wrench.

After mounting the pump on the engine,chack the fuel sy~

sten for leakage as indicated in the llanutucturo_r's Instrace
tions.
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Prior to filling the system with fuel it is necessary to
!;leed air from the unit cavities through specially designed
valve 6 (See Pig. 28) in the HP-10A unit and valve 125 (Pig.25)
in the HP-11A unit.

The engine starting should be accomplished in coapliance
with the manufacturer's instructions.

Prior to engine starting engage the booster pump and
build up a 1.6-2.6 kg/cn’ pressure befors the HP=10A and HP-112
units end a 1.8-3.4 kg/cn2 pressure before the HP-10A¢ and
HP-11A¢ units.

1. Adjusting HP-10A Unit on Engine

Adjustment of the HP-10A unit on tne engine will be accomp-
lished by means of regulating the following parameverst
1. engine automatvic starting;
- 2. engine idling rating r.p.m.;
3. engine maximum speed;
4. switching in of the .interlocking limit swiichg
5. engine acceleration rate;
6. synchronous operation of throttle valve control levers
in case the aircraft is powered by more than one engine.

Checking and_Adjusting Engine Idiing r.p.m.

The 1dling r.p.m. should be adjusted with the engine warmed
up and wili be done in the following sequences

Set the engine control lever 8o that the indicator of the
unit control lever is against the middle notch of the idling
rating sector. Adjust the idling r.p.m. by turning head 7 of the
1dling rating ecrew (Pig. 28),

Fhen head 7 is turned clockwise,the idling r.p.m. increases
and vice versa.

Cns turn of the 1dling ratin,
g sorew changes the idl
speed by =« 800 PeDole e

Adjupting Engine_Starting

““::*3: n:idnsemnt 1s acconplished with sarew of the starting
t zenbrane 8pring (r1g.29) and by replacing the

——— 51—

bleed jet of the pipe feeding air to the starting coatrol unis
as directed in the Manufacturer's Instructions. :

In case the engine is loggy{does not respond to shifting
of the coutrol lever) or if the engine gains speed too alowly’
turn in tne membrane spring screw or fit a smaller dia. bleed
Jjet.

Should flame be ejected at engine atarting,back off the
spring screw or it a larger dia. bleed jet. If the above men-
tioned troubles occur at the initial stage of engine starting
with n < 2000 r.p.m. the engine is adjusted by regulating
the membrane spring. If maltunctioningocours when starting is
almost accomplished, adjust the engine by regulating the bleed
jet within 1.2-2.7 mm in dia. It is prohibited to turn the
membrane spring screw out beyond the face of pipe union 10.

Adjusting Maximum r.p.m._

Maximum r.p.m. is adjusted atter the engine is warmed up
in the rollowing sequence.

By shifting smoothly the control lever until it rests
against screw 5 (Ses Pig. 28) check the maximum r.p.a. In case
it does not comply with the Specifications, accomplish necessa-
ry adjustments. To this effect screw off cap 2 (Pig. 29) of the
hydraulic decelerator stop screw, slacken the check nut and,hold-
ing 1t with a wrench,adjust the r.p.m. by manipulating acrew 1.
Turning this screw in decreases the r.p.m. and vice verea. One
turn of screw 1 changes the engine speed by 500-700 r.p.ms.

Ad justment over, hold screw 1 against rotation with a wrench,
screw on the check nut, reinstall and lock the cap.

"At the manufacturing plant screw 5 of the throttle valve
lever (See Pig. 28) 1s adjusted intentionally to greater r.p.a.
than the decelerator s%top permits.

In case further attempts to adjust maximum speed with
screw 5 prove to he ineffective and further turning out decele-
rator stop screw does not increase the speed, turn out sorew 5
until the speed attained is $0-70 r.p.m. greater than that re=-
quired. Adjust the speed by means of the decelerator stop ecrew.

Slucken the lock nut before adjusting the throttle lever by
screw 5, Hold the check nut from rotation with s wrench, sdjust
the r.p.m. and, holding screw 5 against turning by a wrench,
B8CTew on and secure the lock nut.
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Turning out the throttle lever atop screw increases the
speed and vice versa; one turn ot‘tno screw changes the speed
by 60-70 r.p.m.

Botes To finally check the maximum r.p.m. run the engine

at this speed for 1-2 minm.

Adjugting Engine Acceleration

Engine acceleration is adjusted by the accelerat:on con-
trol unit and the hydraulic deceleravor.

The HP-10A unit has the following elcments designed to
adjust engine acceleration:

1. zeabrane spring screw S (Pig. 29);

2. a8 bleading jet on the acceleration control unit air
feed pipe; '

3. tre hydraulic decelerator throttling assembly.

The m2:nbrane srring screw of the acceleration control unit
regulates the pressure at wnich the acceleration valve opens.
furning in the acrew increases the pressure on the membrane,
the tice of acceleration is decreased and vice versa. Do not
Turn screw 5 veyond pipe union 7.

Engine acceleras

ion adjustment through the membrane
3;ring screw i3 most e?

fective up to 7500-8000 r.p.m.

Engine acceleration bezinning with 7500-8000 r.p.m. up

to 3aximua speed 1s adjusted by selecting a bleeding jet of

& proper dia. Larger dia. Jets increase the time of accelera-

tion and vice versa.
The time of engine accelera

matic operation up to

Placing decelerator tn

tae capacity or tne t

engine acceleration 1

throttling asseabl
eapaaity,

k<
. .n61:.c:::kb-neino 8cceleration procead as follows. After
i oty oen warmed up get it to run at idling r.p.m.
» within 1.5.2 8ec., shift the throttle lever

tion from the speed or auto-
*he maximua r.p.m. 1s adjusted by re-

Tottling assembly 4 (See Plg. 29). With
hrottiing assembly decreased the time of
NCreases, and vice versa. The decelerator

1es are 1aterchangeabie within 30-80 cm’/min.
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to the PULL THROTTLE stop. The time of engine acceieration
from idiing rating to maximum rating and acceleration rates
is specified in the Instructions of the engine Manufacturer.

Before final check of engine acceleration, check the
limit sWitch for operation (as indicated by the oil pres-
sure warning lamp) when accelerating the engine to normal
rating.

If the r.p.m. of the linit switch operation doea not
rall within the specified limits readjust the switch.

Turning out of limit switch screw 3 increases the
r.p.m. or tne switch operation and vice versa.

Notes: 1. After carrying out adjustment by means of
the above m=nzioned screws, tighten properly
the check nut and the cap and saretywire
the latter.

2. All the adjustment procedures perrormed with
the aid of the elements mentioned above
snoula be duly recorded in the unit Certifi-
cate.

AdJuawing Control Levera

The conatruction of the control lever makes for adjuste
ment of fuel consumption, since the ungle of lever turn deter-
@ines the throttle valve opening. This is a most valuable
feature especially with aircrarv powered by two or more
ensiines. The position 1ngle of the unit control lever may
chunge relative to the control lever position in tne pilet's
cockpit. Lever 4 has ex.ernally toothed hud 3 (See Pig. 28).
Shifting tue lever from one tooth to the neighbouring one
changes 1ta position by 1}031'.

Besides, the lever ars length may be changed from 44 to
60 mm through shirting oz the lever toothed rack.

CAUTION. When udjusting the control levers take care

not to disturd the control levers turn limiter
adjustment on the splines.

: CIA-RDP80T00246A062100030001-8
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Chacking Enging Control System_

To check the engine conirol system 8moothly shift the
control lever from the CUT-OF¥ (CTON ) stop to the FULL THROML:
(noswstt ra3 ) stop and backwards.

The lever must shift without binding and jerks.

When setting the engine control lever in the CUT-OFP (CTO]])
or FULL THROTTLZ (NOAMu# ra3 ) position, unit control lever 4
(See Pig. 28) must be tight against the respective unit atops.

2. Adjusting [IP-11A Unit on _Bngine

The adjustment of the HP~11A unit is carried out basically
at the Manufacturing plant.

When adjusting the HP-11A unit on the engine a necessity for
regulating the time of turning on fuel delivery to the after-
burner may arise. This is effected by replacement of the pump
nhrott%ing assembly in order to obtain a capacity within 100-
300 cn”/min. or by selection of the servopiston damper dia.
whitnin 0.5-0.7 mm. The adjustment of fuel consunption with re-
gard to altitude) during aircraft acceptance tests, may be ac-
complighed by the screws of the barostat or fuel valve springs.

3. Special Operating Inst ctiong £ 1
and HP-11A Units

The HP-10A and HP-
pairs operating in the
precision and lapped wi

114 univs have a nuamber of precision
fuel medium. The pairs are matched with
fuel may cause seizing ::do-oo'y-o_ou ea clearance. Contaminated
fore, a fine £11% Projature wear of these parts. There-
er,arresting particles whose magnitude is

about that of the o1
earance, should be in,
line feeding fue) to the unitig, 8talled in the pipe

An air £11ter #hould be,
tha ceopropacy to the accele
eterting control unit of th

installed where air 1s let in fros

Tation control unit and to the
o HP-104 unit,
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To avoid overheating of the HP-114 fuel pusp,when it
runs with the afterburner valve cut out, have the return line
from the unit rotor cavity connected to the suction line so
that the return line fuel be fully consumed by the HP-10A fuel
pump.

HP-10A unit has & manual gontrel range from idling r.p.m.
to 8200 r.p.m. and an automatic control range from n=8200 r.p.m.
(r.p.m. of beginning of automatic operation) up to maximum
rePeme

¥Within the manual control range,with the control lever
in the same position, the engine r.p.m. increases with altitude.
This accounta for the following peculiarities of the engine
control. )

1. When flying at dirferent altitudes the engine con-
trol lever attains an idle travel rangs, within which the con-
trol lever shifting does not bring about changes in the engine
r.p.m. This idle travel range is located within the manual en-
gine control zone and its length depends on the flight altitude.

2. When the aircraft is gliding with the control lever
steady within the manual control range, the engine r.p.m. de-
creases as flight altitude decreases. -

3. In flight,if the automatic control syestea fails, re-
sort to manual control which is efrected ty operating the
throttle valve.

4. Processing and Deprocessing Unite

Prior to installation on the engine,recove the corrosion-
preventive compound froa the unit outer surfeces by washing thea
with kerosene or gasoline or by dlowing the surfacea Ilﬁ.h 8aso-
line (or kerosene) - compressed air mixture on a spscial stand,

It 1s allowed to remove the preservative coating with
a jet of o1l, heated to a temperature not above 50°C.

Notae: &¥hen removing the corrosion-preventive eoapound
see that neither kerogens (gasoline) nor corro-
sion-preventive compound gets into ths mezdrazne
cavity of the acceleration and starting eccatrol
units(unit HP-10A) as woll as into to cioreid
ehamber of the HP-11A unit srd imto 1izit cutlizle
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ea of both units, Do not remove the protecting
caps and bushings from the unit.

Removal of corrosion-preventive compound from the inner sur.

faces of the units 1s carried out with the engine running in
compliance with the Manufacturer's Instructions.

To apply corrosion-preventive coating to the units mounted
on the engine,pump clean oil, grade MK-8,or transformer oil,
through the unit,with the engine running, as directed in the
Munufacturer's Instructions. Use 5 to 8 1it. of oil to pump the
unit through.
© Tt is allowed not to apply corrosion-preventive coating
to a unit inactivated for a period up te 7 days provided that
its fuel system nnd accessories are filled with fuel. Weekly
stert the cngine, warm 1t up and check as set forth in the Manu-
facturer's Instructions.,

In case the engine or the aircraft is inactivated and the
fuel system is drained, process the unita for a short-term
storage on the engine or after removal from the engine in not
more than 24 hours after draining the fuel.

Units und accessories removed from the engine and sub ject
for storuge during more than 24 hours must be processed in
conpliance with the respective Instructiona.

VIII. TESTING AKD ADJUSTING UNITS ON SPECIAL STANDS
1. HP-10A Unit

The units are tested on 8 stand diagrammed in Pig. 30.
Por tests use fuel grade T-t or TC-1
mou:o::ing and adjusiment of units, except special cases,
carried out under the Tollowing conditions.

1. Puel pressure at
. PuZp inlet P, . = 1.6 - 2.6 ke/em?

Jets. The capacity L
prescure (P, () of we Primary manifold get at 30 Wc"z

fo1d jot “":31,1;1 038 9 455 Lit/nr, that of the matn mani-
#O% pressure (2r,.1) shouta ve 3520 11t/hr.

~.

— 57 e

Notegs1. Tolerance for jet calibration is X1 per cent
of consumed fuel.
2. During operation the fuel pressure downstreasm
froa the jets should not exceed 2%0.1 kyclz.
3. Maintain 2-3 kg/one air pressure in the membrane cham-
bers of the acceleration valve and starting control unit. A blind

plug may be fitted inatead of a bleeding jet.

The operation of the units under test should comply with the
following specificationss

1. The CUT-OPP (CTON ) sector formed by the angle of
throttle lever turn from the CUT-OFP stop to the beginning of
fuel consumption from the unit at n=1200-1800 f.p.m. must be

«=6%3°, The anount of fuel flowing through the outlet pipe connec-

tions with the throttle lever set against the CUT-OPP (OCTAH(B)
stop must not exceed 100 ol’/nin.

The CUT-OFF (OCTAH0B) sector 1s adjusted with stop sorew 1
{See Pig. 28).

2. The constant pressure drop valve must ensure fuel pres-
sure drop across the throttle valve within 10%1 kg/ca. The test
ig carried out at n=1200-1300 r.p.m. and the throttle lever posi-
tioned 25-35° short of the CUT-OF? (OCTAHOB ) atop.

The constant pressure valve operation is adjusted by chang-
ing the tightening of spring adjusting washer 107 (See Pig. 17).
(Do not fit more than two waskers).

Check the stability of valve adjustment by raising the
speed up to 2200-2300 r.p.m. Deviation within tolerances is
allowed. .

3. The conatant pressure valve must provide for fuel pres-
sure at the valve outlet within 10%1 kycnz. The check is carri-
ed out at n=1200-1800 r.p.m. with the throttle lever positioned
25-35% short of the CUT-OFP (OCTAHOB ) stop. The constant pres-
sure valve is adjusted by changing the tightening of spring
adjusting washer 107 (See Pig. 18).

(Do not fit more than two washers).

4. The r.p.m. of beginning of automatic oparation must be
3040_g, r.p.m. at Q.= 22002125 11it/hr.
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The throttle valve lever turn angle oC from the CUT-opp
( OCTAHOB ) stop to the beginning of automatic operation mugt be
50%5°. :

The r.p.m. of the beginning of automatic operation 1g
adjusted by tightening or loosening spring 28 (See Pig. 18) vy
means of turning threaded sleeve 113, .

By turning the throttle valve lever the throttle valve needle
ie set for fuel consumption required at the beginning of automat-
ic operation, after which bushing 115 i1s turned in by means of
stop 114 as far as spring revainer 116 permits. The bushing-
~to-revainer contact is controlled by the change in the position
of the throttle valve lever. A 2-3° deviation of the lever 1roa
the selected position towards CUT-OPP ( OCTAHOB ) stop should
not affect the balanced r.p.m. Moving the lever 2-3° towards

FULL THROTTLE (NOJHWA FA3 ) stop increases the engine balanced
r.p.m.

Hotess 1. R.p.m., at which pressure downstream from the
throttle valve decreases by 2-5 kycnz with
smooth increase of the unit r.p.m. and the cocks
of the unit and test stand in the same position,
is called balanced r.p.m.

2. Puel consumption Q = 2200 ¥ 125 11t/hr is adjust-
ed at n = 2500 r.p.m. (the throttle valve lever

is brought from the CUT-OP? (DCTAHOB) atop side).

5. Baximum speed of 3565 :18 r.p.o. 18 adjusted by screw
129 of the hydraulie

decelerator servopiston (See Pig. 18). Tae
FULL rimomz (00RHWA rA3 ) stop screw position must be at
02362020 r.p.m.

The position of the retatiner atn = 3565’?8 r.p.m. is mark-’
ed by a notch on sector 2 (See Pig. 28), The valanced r.p.m. is
chacked as directed under Para. 4.

‘o o :zau:k the engine for stable operation during acceleration
FePeR. by shifting the throttle lever to the maximua

speed stop three or Tive time
8. The engine maximum r.p.a. uld
fall within the specified 1imits, e o0

6. The throttle valve 1
ever
(Cotronn ) e ole turn angle from the CUT-OPP

10025°, Adjusting mametn, Ly o T8 (MOIKIA 143 ) noteh must be
U6 Bareln of corew 129 must Provide for accelera-
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tion to at least n = 3700 r.p.a.

7. 7hen the throttle valve lever is shifted towarda the
Fuib THROTTLS (NOAHNM FA3 ) stop the electric contactor must
operate at n = 345050 r.p.m.*

dhen the throttle valve lever is shifted towards the CUZ-
OFit { OCTAHOB ) stop the electric contactor muat operate at
n= 3430350 r.p.m. The margin for adjusting electric contactor
operation with the ecrew should be within 375 re.p.a.

Notes: 1. The electric contactor oparation is checked
with a warning lamp. ’

2. The following method aliows to determine the
speed at which the electric contactor operatess:
the throttle valve lever is shifted till .he
electric contactor operates. The lever is fixed
in this posiiion and wne balanced r.p.m. is
calculated as specified in Para. 4. The r.p.m.
obtained is considered the r.p.m. at which the
alectric contacwor operates.

8. At n = 3500 r.p.n. with the throttle valve lever snirted
aoruptly from the IDLING RATING (MAMWA rA3) sector to the FULL
THTTLS stop the time of the hydraulic decelerator servopiston
oreration must be within 10-13 gec.

The time of operation is calculated trom the moment of
snifting the throttle valve lever to the moment when fuel pres-
sure upstrean from the distributing valve increases by 2-3 kz/cm”.

The throttling asseably of the deceierator is selected
within 30-80 cm’/uin. flow rate.

Y. At n = 3500 r.p.:m. and pg at the unit outlet in the
primary manifold or the distributing valve with the throttle
valve Llever at fULL THROTYLE ( NONHWA ra3) stop (notch) the
pump maximum capacity  must be 4180% oolit/m-.

Puel pressure drop across the throltle valve must be not
over 7 kg/enz.

Use the test stana cock to obtain a fuel pressure of
80 kg/cn?. The fuei pump maximum output is sdjusted by manipulat-

X In units up to No. K60TH353,except series A, the electric
contactor was adjusted to operate at n = 3330265 r.p.m.
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ing the wobble plate msximia delivery stop screw 52 (See Pig,iy),

10. With the idling raving valve fully closed or fully open,

at n = 1200 r.p.m. and the throttle valve lever positionea in
\he middle of the IDLING RATING (MAMM ra3 ) sector the puamp gu.
put must be as followss

1. With the valve open to full capacity - not less than

570 1it/hr;
2. With the valve closed-not more than 430 1lit/hr.

11. At n = 1200 r.p.m. and the throttle valve lever in the
middle of the IDLING RATING ( WMAAWY rA3) sector the capacity must
be 480%30 1it/nr.

The adjustment is done with the idling rating valve.

12. The IDLING RATING ( mAmud FAJ) sector ol must be within
12°-22° as from the moment fuel ption ne longer increases
to the moment when fuel consumption starts increasing (when the
throttle valve lever is shifted from the CUT-OFP ( OCTAHOB) side).

The middle of the IDLIEG RATING ( mA/u® ra3 ) sector which
nust be within ol = 20-25° from the CUT-OFF (OCTAHOB) stop is
marked with a notch.

The IDLING RATING (MASWA rA3) sector is marked 5° each side
from the middle notch.

Shifting of the throttle valve lever within this sector
should not bring about changes in fuel consumption in excess of
20 1it/hr. ’

13. At n = 300 r.p.n. and the throttle valve lever on the
IDLING RATING (MAMA FA3) sector the pump output must be not les
than 200 1it/hr.

1. If the throttle valve lever is shifted within X10° fres
the balanced position at 3400%50 r.p.n. the servomechanisa must
Operate within 7 to 12 gac.

2he e2chanien operating pertod 1s caleulated by the changs
iﬂ fuel Frogcure dotnstreen from the throttle valve (from 30

e ek E0ER et e aatnened by sonecvine
IR £2a. : rate throttling agsenbly. )

L2128 89 ko/ea® fuel preseure at the throttle valve outlet

ottle valve lever shiftod +10° fr¥

18 ot with the tnr
I3 on
ia taleneed r,p.n, position. %0 obtain the required
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pressure use the test stand valve (positioned dmm-‘
stream of the equivalent jets).

15. The unit sensitivity must be within 230 r.p.m.
Given below is the method of checking the unit sensitivity.

1. Set the throttle valve lever to a position corres-
ponding to a balunced speed of 3400350 r.p.a.

2. With the unit speed smoothly increasing, note the
r.p.m. at which fuel pressure at the throttle valve outlet de-
creases to 5-15 kg/c-z.

3. Increase the speed until the eervomechanism ope-
retes, then decrease the speed and note the r.p.m. at which
fuel pressure increases by =15 kg/cnz from the nominal value.

The difference between the r.p.m. registered under Items 2
ard 3 must not exceed 30 r.p.m.
16. The distributing valve operation should comply with
the following specifications:

1. The pressure at which the vaive opens the passage
to the primary manitold is Fad} kycmz. The beginning of the
vaive opening is determined by the quantity of fuel flowi
through the manifold (Q =100-350 cu.cm/min.). )

2. The pressure at which the valve opens the passage
to the secondary manirold (main line) is 8.5%1 kg/cm®. The be-~
ginning of the valve opening is determined by the quantity of
fuel flowing through the main manifold (Q = 600-1700 cn’/u!n.).

3. At n = 1200 r.p.m. and the throttle valve lever
at the middle of the IDLING RATING (MANI4 rA3) sector fuel prea-
sure in the primary manifold (before the equivalent jets)
should be 12%0.5 kg/cme.

4. ¥ith fuel pressure at unit inlet of 2.6 kg/ca?,
the throttle valve fully open and the rotor at halt,fuel leakage
through the pipe union of the distributing valve should not
exceed 50 cu.cm/min. R

5. Total fuel coansumption through the distributing
valve primary and nain manifolds should comply with the follow-

ing datas
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Tuel pressure Pp before dist- | Total fuel consumption
ributing valve, through distriduting
kg/cuz valve,
Q 11t/hr
10 300 - 390
15 585 £ 15
20 820 - 930
30 1440 - 1650
50 2680 - 2960
70 3770 - 4100

The valve is checked for opening a passage to the respect-
ive manifold at 2 ¥ 0.1 !r.g/cnz pressure before the unit.

The distributing valve is adjusted with spring of screw 11
(See Pig. 29) end checked for total fuel flow through the mani-
folds by ezoothly raising the pressure at the distridbuting valve
inlet up to the pre-set value.

17. The acceleration control unit should operate at 15_,k&
€Q.cm. fuel pressure before the distributing valve and zero
excessive pressure.

Adjustzent 18 carried out with adjusting screw 5 of the ac-
celeration control unit (See Pig. 29).

18. The operaticn of the starting control unit should comp-
ly with the specifications given in the Table belows

R.p.n. 300%25 900%25
Teel concurntion via digtrie 200¥50 Idling rating
tating velve, lit/nr Q
M rTeccura p, in the 0.0320.005 | 0.17%0.02
€i7riiag coatrol vmit membrang Do
Reiter, kgfem? .

Adjustment is accomplished with adjusting screw 9 of the
starting control unit nembrane spring (Pig. 29). The throttle
valve lever should be positioned in the middle of the IDLING
RaTISG ( MA/UA FA3 ) sector.

Air at P, pressure 1s admitted into the membrane chumber
through a 3 mm dia. Jet and is routed from the chamber via
a 1.5 mm dia. Jet.

19. At an engine speed of 3100 r.p.m. and the minimua
pressure valve cut out, the minimum fuel delivery stop ia set
at eoo'z" 1it/hr fuel consumption. To cut out the minimum pres-
sure valve it is necegeary to place a 4 mm washer under the
valve shoulder.

The minimum pressure vaive is adjusted to 300%20 1it/hr
fuel consumption (at an engine speed of 3500 r.p.m. ana the
throttle lever on the IDLILG RATING (MAMWH rA3 ) sector)by chang-
ing the valve spring tightening through fitting spring adjusting
washers 107 (See Pig. 20). The total thickness of the washers
should not exceed 6 mm.

The minimum pressure valve is adjusted after the accelera- .,
tion control unit hus already been adjusted without feeding
rressurized air ?2 into tha acceleration.control unit. Puel con-
sumption is measured after shifting tne throttle valve lever
from the FULL THROTTLE position to the IDLING HATING (kAAH
A3 ) sectod. :

The etability of the valve operation is chnck‘ad by releas-
ing pressure two or three times through shifting the throttle
valve lever froa the middle of the IDLING RATING (kAW rA3)
sector to the KULL THROTTLE (nOAK:4 rad) stop at any espeed.

In case fuel pressure is increaced to a valus limited by
the acceleration ‘valve (without feeding air into ths sccelera-
tion control unit)y the Iever is shifted to tho middle of the
IDLING RATING (EAZIH FA3 ) scctor within 12 gec. The difference
in fuel congumption ehould be within 263-320 1it/hr st
223500 r.p.s.

Hotes Vhen sdjusting the valve 1t ig allowzd to celect tae

jet for the wobble plate ccrvopisten with a 0.7-
10 m2 dia. orifice. o
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20. ¥ith the unit 1hoperutiv¢, the fuel pressure at its
inlet being 0.5 kg/ca® fuel leakage through the outlet Pipe

unions of the distributing valve should not exceed 6 cu.ca /aip

21, With the unit inoperative, the inlet fuel pressure P
being 0.5 kg/cnz, fuel leakage via the fuel pressure measuring
pipe union should not exceed 20 cu.ca /min.

22. At 3500 r.p.m, and the throttle valve lever set against
the FULL THROTTLK (N0AHu¥ rA3 ) stop the total fuel leakage
into the atmosphere is not to exceed 25 cn’/nin.

23. All the joints of the unit must remain airtight for
10 min. at 3500 r.p.m., under 80-85 Wcuz fuel pressure at tne
unit outlet in the primary manifold of the distributing valve
(with the throttle valve open) and at 2.6-2.8 kyoaz fuel prese
sure at pump inlet.

Notes When checking the unit as specified in Para. 23,

the fuel temperature is not to exceed 4o°c. At higher
fuel temperatures or in case the electric motor be-
cozas overheated interrupt the test to cool the unit.

2, HP=-11A Unit

2or testing the units use the test stand diagrammed in
Mg. 31,

Use fuel grade T-1-or TC-1.

Test and adjuat the units(except when specified otherwise)
under the following conditionss

(1) the untt Pump r.p.m., 3565%20

(2) fuel preasure ut Pump inlat po=1,6-2.6 kyo-z

(3) apply 20-26 ¥ p.¢. to cut in tho electronagnet

(4) at the fuel valve outlet an equivalent jot ia fitted

providing for fuel congur \4
ption of 3700240 11it/hr "
{chen Oporating the jet cge roums - pf.go et

dot doos not exceeq 5 waa"’)

¥iza tooted on o etcnd
the un: -
lening opcoificationas fnite shone oy mii e “

1. Edtn the eye troze
it OFFomscnot cut out the fuel preesure pp ot
2 valve inlet chould be 16%3 kg/cug.

i olee‘:re::.:::t cut

¢l to B 4=aprta
o (8tzocriorte Precsure on the test day)

% pTeatug valve ciouyg
e 2 : ;
o vt o o s Provids for fuel prescure Pp

>

that fuel pressure downstreanm to tbe -

in enl prencure Dy 1n the an¥:

3

i
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Adjustment 13 carried out by changing tension of the valve
spring through fitting spring shims 33 (Pig. 22). (Do not fit
more than three shims),

3. The HP-114 unit altitude performance should comply with
the following tabulated datas

Pressure p,
in aneroid 70 | 110 | 184 | 294 | 441 ]| s88| 760] 1200
chamber,

am Hg

Puel
consumption 3,| 250 | 380 | 720 | 1200 | 1740|2230 | 2780| 3620
lit/hr
(within the 350 | 480 | 850 | 1350 195C|2440 | 3000| 3740
limits of)

Adjustment is carried out by means of the fuel valve
spring adjusting screw 111 (See Pig. 25) witn the electromag-
net cut in.

Xotes: 1. Puel consumption at 920-117/Y mm Hg preasure P
in the aneroid chamber is limited by the wobble
plate maximum fuel delivery stop.

2. At pressure p, = 70 ma Hg in the aneroid chanber
set the wobble plate minimum delivery screen at
Q = 250-230 1it/hr fuel consumption.

3. The pump altitude performance is adjusted by
meuns of the aneroid screw (Pig. 32), barostat
valve sprang ad justing screw, by turning the ec-
centric, the fuel valve spring screw and by se-
lecting the block and ring with a 4.0-4.6 =3 dia.

4. Altitude performance data are registered while
the pressure in the aneroid chamber is gredual-
ly decreasing trom p; = 760 pn of Hg up to alti-
tude pressure and while it is increceing froa Py
760 ma of Ag to boost pressure.
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5. Pertformance hysteresis at points 110, 184, 29,
241, 588 should not exceed the adjusted value ot
fuel consumption by more than 50 lit/hr. 7o eli.
minate hyoteresie 1t is allowed to fit a 0.8 gn
dia. jet instead of the servopiston jet (1 mn in
dia.).

4. At p,=220 2m Hg pressure in the aneroid chamber the time
required ror opening and closing the afterburner valve should by

(1) from the moment of switching on the electromagne:. to
beginning of pressure increase - not over 2.5 sec.;

(2) from the moment pressure begins increasing at tne equi-

valent jet inlet to the moment the process is over - within 2~
4 secs;

(3) after pressure increase 1s over the electrocontactor
should switch on in 5-8 secs;

(4) the time of afterburner valve conplete closing - not
over 1.5 sec.

Adjustment is carried out by means of selecting a proper
throttling ussembly (See Pig. 14) with a 70-150 cu.cn/min. flow
rate or by a damper.

5. The pump capacity should remain stable when the clectroe
magnet supply voltage drops down to 20 V.

The check is carried out as prescribed in Para. 3 at 920 m
Hg precsure in the aneroid chamber,
6.

The amount or fuel delivered from the puzp rotor cavity
into the

fuel inlet line with the electromagnet inoperative
should remain within 300-600 11

n t/hr. limits.
T. At n=3565%20 TepeMa, with the electromagnet out out,
z::asure Py 1n the aneroid chamber being equal to B_, fuel prees-
- : Py 8% the unit inlet veing 2.7 kg/en » fuel 1e:kas- via the
Pipe union delivering fuel to the burners should not d
10 cu.cn/min, e

8. at =0, with the
at the uniy inlet
Pipo taion delive
1 cusen/min,

elactrocagnot deenergigcd, fuel pressur
Py being 0.5 kg/e
3"y fuel leskeze through the

durinng fusl to the burners shoula not exceed
g a three minute check.
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Kotes It is sllowed to adjust the cut-off valve spring by

" washer 122 (See Pig. 25) prior to adjusting the
unit altitude performance. Do not fit more than two
washers under the spring.

g, Total fuel leakage into the ambient atmosphere via the
vert system is not to exceed 15 cu.cm/min.

10. The unit joints should remain airtight when tested
during 10 min. at fuel pressure-downstream of the unit (and be-
fore the burners) being 90-95 kg/cmz, with the afterburner valve
on, and fuel pressure at unit inlet being 2.6-2.8 kg/cal.

IX. PROCESSING AND DEPROCZSSING ZNGINE
UNITS WHEN NOT INSTALLED OF ENGINE

1. Processing Unite

All the units inactivated for more than 24 hours should be
subjected to internal and external slushing.

Por inner slushing use non-contaminated o0il, grade MK-8,
dehydrated at a temperature of 110-1zo°c. or transformer oil.

0i1 is delivered into the unit preheated to 50-70°C.

Aprly anti-corrosive compound to all outer -surfaces not pro-
tected with paint coating.

For outer slushing employ general purpose lubricant, grade
YHor squn grease heated to 65-75°C and applied evenly to the sur-
faces. The thickness of the layer should not exceed 0.5 mm.

fiash the surfaces to be treated with anti-corrosive com-
poird with dehydrated non-contaminated gasoline. Check to ses
tnat all pipe unions and lead-outs are capped.

Inner_Slushing_of_ HP-10A_Unit

A1l the unit cavities except those of the electric contact-
°F and membrane cavities of the acceleration and starting cont-
7ol units should be treated with anti-corrosive compound.

Before alushing drain the fusl froa the unit and wash the
Tuel filter of the fuel feeding pipe connection.
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Prior to delivering oil check to see that all holes
except the fuel outlet pipe union are fittsd with Protective
caps. .

0il for anti-corrosive treatment is delivered into ihe
unit through e fuel feed pipe connection at 0.5-1 kg/cm2 Pres-
sure. Simultaneously the pump rotor is turned by the shaft
splined shank until oil starts flowing intensively from tne
fuel outlet pipe union. v

Anti-corrosive treatment completed, drain the excessive
oil through the fuel feed pipe conmnection and cap the fuel
outlet pipe inions and fuel feed pipe connection.

Hotes Then slushing the unit shift the control lever ge-
veral times from the CUT-OFP (OCTAHOB ) stop to
PULL THROTTLE (NOAHWH ra3) stop and backwards.

Inner Slushing of HP-13A_Unig

All the inner cavities of the unit except those of the ane-
roid and the electric contactor should be subjected to slushing.

Before processing drain ths fuel from the unit and wash
the fuel filter of the fuel feed pipe connection.

Prior to f3eding lubdricant into the unit put protective

¢aps on the unit holes except the fuel outlet pipe union.

The anti-corrosive compound is fed into the unit through
the fuel feod pipe connecti

o on at 0.2-3 kg/cm? pressure with
e electromagnet energized. Bleed the air from the unit
through the air Telief valve,

Slushing 15 carri
200 T.p.m, If the unit
to fit, at the rotor fu

ed out with the rotor speed of n = 250 -
is slushed on the 8tand 1t is allowed
el outlet, a 1-2 nm dia, Jet.

Lftc> thig ths electro:
81224 three ticos.
The Processing o
ver, drain exe
fecd Eipe comncotion, tne e8sive o011 through the ruel

" R cap the rye
fucl foeg Pipe connoetion, 1 outlet pipe union and

!
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Prior to imstallation on the engine the interior of the
units should not be deprocessed.

To remove anti-corrosive compound from the pump outer
surfaces use a brush souked in gusoline or olow the punp on
a special stand with a mixture of gasoline an¢ compressed air;
it is also possible to wash out the anti-corrosive compound
with a stream ot oil heated not above 50°C.

Prior to removing the corrosion-preventive compound check
to see that all pipe unions and lead-outs are plugged.

3. orpse of Pa: ggambli

The proceesed parts, assemblies and units nay be storad
during one year under the conditions specitied in these Instruc-
tions. N

Upon expiration of the storage period the parts and assemb-
lies should be deprocessed and treated for another period of
storage, provided that no signs of corrosion appear on the parts.

To effect this proceed as followss

(a) take 5 per cant of the units (but not less than two) from
the stored quantity and subject them to complete disassembly ful-
1y removing the anti-corrodive coating.

(b) if no signs of corrosion are found,remove the anti-
corrosive coating from all the unite, wash them in clean gaso-
line and reprocess.

The premises for storage should be dry, clean and well
ventilated, the temperature there maintained within 20%10%.

The unite are stored in cabinets or on racks wrapped 1in
paraffin paper,all their openings being plugged. -

The units in cabinets or on racks should be placed at in-
tervals providing for free access to each unit.

¥hen atoring the uniis see that no zechanical danage 1s
inflicted on their outer surfaces and projecting parts.
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Individual parts and accessories will not be wrapped when
stored for not more than two days.

If the storing pariod exceeds two daye wrap the parts
in paraffin paper.

It is allowed to store similar parts and units
container.

If i8 allowed to store unita packed in special boxes
together with a set of spare parts, provided that conditions
specified in these Instructions are strictly observed.

in a coanon

4. Corrogion-Preventiv t

for Two-Year Storage

The units will be treated for stand-by storage in compli-
ance with the present Instructions.

Do not draxn the oil from units upon accomplishment of
inner slushing.

The inner and outer corrosion-preventive treatment complete
ed, wrap the units in parafrin paper and put them in a card-
board box, placing the latter in an organic film case coated
with lubricant grade YH.

Two bags with silica &8l und a reference desiccafor are
aleo placed in the case wnich is then glued. The unit packed in
the case is placed into another cardboard box.

Anti-corrosive treatment completed,

in cases with apacially provided ports to
cater colour,

The units are ins

the units are packed
inspect the desic-

Pected monthly during the whole storage
period without rezoval of the protective £1lm.,

ould any changes 1.
n the colour
detected, cut off the tenton

with silicq gel,

desiccator be
8ean, replace the deaiccator and bags

1

i
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X. NEW DEVICES 70 LOCK UNITS

Since 1956 plate locks have been introduced instead of
wire locking. fThe following points are plate-locked in the
HP-10A units

the wobble plate pin cover, the pump body - to - rotor
cover joint,

the pump body -~ to ~ governor body joimt,

the distributing valve spring cover,

the acceleration control unit casing,

the starting control unit cover,

the throttle valve pin sleeve,

tne switch cover, the ccntrol lever coupling bolt nut.

Plate-locked in the HP-11A unitv ares

the electromagnet, the barostat housing-to-pump body
joint, the barostat valve housing - to - aneroid 'body Joint,

the rotor cavity cover - to - pump body joint, the dia-
phragm body cover, the aneroid cavity cover, tna barostat
valve cavity cover,

the fug¢l valve cover, and the switch cover.

The remaining points are locked with wire as shown in
Pigs 34 and 36,
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XI. SINGLE SET Of SPARE PARTS FOR UNITS
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Ko. Part No. Name of part Quantity
1. _Hp-104 Unit_
1 90191 Gasket ) 1
2 90200 Packing ring 2
3 276247 Sealing ring 4
‘ 276325 Same 4
5 276388 Packing ring 2
6 370148 Bolt 1
ki 2609C6-1,5-T Packing ring 3
8 2609C8~-2- I Same 4
9 2609C10-2-1 Same 4
10 2609C11-1,5-1 Same 2
1" 2609C12-1,5-1 Same 2
12 2609C12~2-1 Same 4
13 2609C14-2-1 Same 2
" 2609C15-1,5-1 Same 2
15 2609C16-2- Same 4
16 2609C18-2-1 Same 2
" 2609C22-2,5-r Same 2
:: 1::4225 Spring washer 4
ate Stan- Cotter pin 2
dard FOCT 397.54
20 1,5x10 State Stan- Same 2
derd TOCT 397.54
21 2x25 State -
dard rocy 32;2:4 Sane 2

i
f

!
i

and shaft
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No. Part No. Name of part Quantity
2. HP=11A Unig
.22 90191 Gasket 1
23 90200 Packing ring 1.
24 276247 Sealing ring 2
25 276338 Packing ring 1
26 312146 Gasket 2
27 2609C4-1,5-1 Packing ring 1
28 2609C6-1,5-I Sanme 2
29 2609C7~-1,5- Same 2
30 2609C8-2-I" Same 2
31 2609C12-2-r Same 3
32 2609C14-2-1 Same 1
3 2609C16=-2- Sane 2
34 2609C18-2-1 Same 2
35 2609C25-2,5-1 ‘Same 1
XI1. PARTS OF FURL SYSTEM UNITS
Part No.] Refe- Description Qouan~ Material
rence tity
Ro.in
Figs
11-21
7 2 3 4 5
1. _HP-10A Unit_
90.090 Wobble plate bearing 2
pin with rubber pack-
ing spacers
276.011A Pump bedy with sleeve 1
of wobble plate piston
rod
276.016A Rotor with sleeves 1
276.017a Rotor with plungers 1
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276.0236

276.043B

276.061

276.066

279.042

296.035

206.042

296.047

311.033-1

311.034

312.029-1

315.035A
315.050
315.051
315.057

315.058

73

15

79

124

62

151

157

Centrifugal weights
fork

#obble plate (bear-
ing with body)
Bracket with govern-

or slide

Unit pump fuel feed
ire filter

Piston with wobble
prlate rod

Wobble plate and re-
turn slide valve
piston

Throttling assembly
filter

Hydraulic decelerator
piston

Rotor splined bushing
Rotor shank gland

Switch ¥B-6, fn as-
sembly

dcceleration control
unit adJjusting screw

Adjusting sorew with
contactor plug

D(ntributing valve
and sleeve

Starting control unit
valve

Rod with starting con-|
trol unit guide

— 75 —

—

3

315.063

315.066
340.019
351.004
351.006

351.0114

35%.0126

351.018

31.020

351.021A

351.022
351.023

361.070
361.018

Starting and accele-
ration control units
membrane

1dling rating valve
ad justing head
support needle of

transmitter slide
valve

-Governor transmitter

Pump cover, in as-
sembly

Governor body with
glide valvesand
throttle valve needle
Fuel distributor
with slide valves

and hydraalic decele-
rator rod

Transmitter slide
valve and cylinder
Clutch with hydraulic
decelerator spring
guide

Hydraulic decelerat-
or rod

Damper

Contactor housing
with rod

Governor filtver

Hydraulic decelerat-
or adjusting limiter
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1 2 3 4 5
374.013 Pump cover with vent 1
duct plug
374.014 Pump cover with rol- 1
ler bearing
380.031 Alr relief valve 1
24HE/60-12 Throttling assembly™ 1
No. 24 42 Ball bearing 4
2688136 56 Wobble plate radial- 1
thrust bearing
292,202 63 Rotor shank roller 1
bearing ’
36203€ 45 Bell bearing . 2
KB-6 126 Switch
BU-4 Plug
2011 Nane plate fastening 2 |Wire, brass
pin n62
221 v
3 Zock balls spring 4 |wire, steel
2411 08¢
Idling rating valve 2 |Steel 1X13
head retviner
2418
H'ead spring 2 |wire, 0.5
steel 08C
20013 .
LLring washer 2 | Steel 50X®A
20048 San
o
20067 13 Steel S0XOA
20072 . Sane 2 | steel 50xeA
ut, 4 x 0,7 2 | Steel 45
$9107 13 Portea
e
%0113 s |n meaber dowel 2 1Steel 45
nger spring guide 7 |steel 50xed

1
To be 8elacted during adjustment

’.

- 1 2 3 3 5
90119 9 Copper-graphite ball 1 | Bronze
bearing lock ring GpKMy-3-%
90127-3 65 | Wobble plate pin 2 | Steel 12XH3A
90128 67 |Pin packing ring 4 | Rubber 4327
90129 68 | Bearing body adjusting 2 Steel
washer sets
90130 66 |WJobble plate pins 2 | Steel 20
cover
90131 Pins cover gasket 2 ?lexible
textolize KA
90141 4 Pin of wobble plate 1 Steel IX13
piston rod
30191 Glands cover gasket 1 Flexible
textolite MA
30200 71 Packing ring of fuel 1 |Rubber 4327
feed pipe connection
30207 Slide block of piston 1 |steel WX¥15
rod
90209 Adapter sleeve of 4 Steel 45
adjusting screw for
fuel feed pipe connec-
tion )
90213 Gland cover attach- 6 |S3tecl 45
ment bolt .
30239 Nut of contactor screw 1 |5teel 45
90252-2 Casing for shipment 1 |steel o.:o
of shaft 10xq or
91109 Cap of contactor adjust-j 1 Steel 45
ing ecrew
1 |copper-graphite
in,
147.117 48 Rotor bearing atxture
ucnon
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1 2 3 4 H
—————
148.131 158 Spring of start- 1 dire 0.8,
ing coantrol unit steel
valve 50X®A ‘
149.114 Damper spring 1 wire 0.8,
steel 0BC
155.141 138 Adjusting screw of 1 Steel 2X13
distributing valve
spring )
190.111 Packing ring of dece~- 1 Rubber 4327
lerator retuiner screw
190.139-1 Dowel securing dece- 1 Steel
lerutor retainer screw 38XA
190.141-1 113 | Locating sleeve 1 | Steel 38XA
190.158-1 41 | Centrifugal weights 2 |steel 38XrCA
stop dowel
1304167 Housings joint pack- 2 | Rubder 4327
ing ring
190.169~1 35 | Slotted washer 1 Stees 38XA
190.172 Throttle valve shaft 2 |Rubber 4327
packing ring '
190.177 111 | Adapter sieeve to be 1 |Steel 1X13
placed between two
housings
190.178 ¢
7 Locating sleeve pack- 4 |Rubber 4327
ing ring
190.179-2
Weight pin 2 1steel 12XH3A
190.192-1 8 :
1 Throttling assembly [5 sets, Aluminium
vasher 150 | Aaw
ece
190.213 Weighus b f *
8 bearing 4 |Steel 45

8djusting washer

—_— 79 —

i 2 3 5
261,146 Starting and accelera- Membrane
tion control units fibre TO-mp
membrane shim
276.101A 1 Pump body Aluminiua
alloy AA9
2/6.107 Washer of rotor cavity Paronite
cover yB8-10
276.108 Pump - to - governor Paronite
body joint washor y8-10
276.1094 10 | Rotor Steel
12XH3A
276.110 6 Rotor plunger bushing Bronze
B6-23
276.111 5 Plunger Steel XBr
216.112 7 Plunger spring Jire 1.4,
steel
50X0A
276.1134 61 Rotor snaft Steel
18XHBA
276.114-1 12 Rotor ported member Bronze
B86-23
276.115 1 Ported member lock Bronze,
beryllum
6p6-2
276.120 6 17 Piston sieeve f:;‘l
276.124 Pastening screw of Steel
rotor cavity cover 38XA
276. - Steel
76.124-1 Same e XA
276.126 58 Wobble plate minimum Steel
fuel delivery stop 12XHIA
screw
276.1304 :73 Throtvle valve needle 5*:01
bushing 12XH3A
T
a/-'
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276.141 Rack busuing ammg
PAXK1044.,
276.1436 43 Centrifugal weightsfork Steel
12XH3A
276.1146 47 Governor transmitter Stesl
shaft 12XH3A
276.150C 94 Throttle valve control Steel
shaft 12XH3A
276.158 140 Distriouving valve Steel 45
spring seat
276.100-1 | 144 Distributing valve Steei2X13
plunger bushing
216.187-1 | 143 Distributing valve Bronze
Plunger BpANH10-4~4
276,194 Lock of pistons and Steel 20
return sliade valve
276.198A 18 Spring of .return slide viire 3 2,
valve piston steel 50X¢A
276.205 Plug of rotor cavity .Aluminium
cover venting duct alloy 41T
276,
To.225B 34 Return lever pin Steel XH3A
6. "
276.2266 22 Return slide vaive stop Steel
12XH3A
276.229
276,230 395 Throttle valve sector Steel 10xn
216231 Throttle valve needle Bronzeo 4-d
16 l¥obble plate piston \? xe:(H‘;’IS-.
Spring steel S0XPA
26,2320 | 57 o 1
Wobble plate bearing Steel 3N274

housing
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276.239 Pipe connection for mea- Steel 45
suring fuel pressure at

throttle valve inlet

276.2%4 27 Bearing ring of needle Steel WX15
slide valve transmitter

276.255 Heedle ball bearing cage Brongze

BpAfMy-10-3-
-1.5

276.261 Contactor turn nippel Steel 45

276.268 Distance ring 2 Steel 1X13

276.269 Locating bushing 3 | Steel 1X13 -

276.270 95 | Throttle valve shaft 1 | Steel 12XH3A:
bushing

276.274 Transmitter slide valve 1 | Steel 45
spring seat :

276.278 | 105 | Constant pressure and 2 | Wire 1.3,
constant pressure drop steel 08BC
valves spring

276,286 Transmituer lever pin 1 | Steel
] 12XH3A

276.289 Throttling assemblyplugz | 3 | Steel 45

276.295 |125 | Hydraulic decelerator 1 |wire 3.2,
piston spring steel SOX®A

276.296A | 33 |Return slide valve lever | 1 | Steel3 274

276,297 | 23 | Pork of return lever 1 3“'111:1"”3‘

276.298 A{137 | Transmitter slide valve 1 | steel 3¥1274
lever

216.299 | 31 |s11de 1 | Steel

4X14H14820

216.3002 | 32 |Bracket 1 | steed 3H224

2716.302a | 136 Same 1 | Steel 3H274
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276.303 | 30 | Slide pin Steel
4X14H1482v
276.304-1| 44 Transmitter bearings Steel &sr
stop ring
276.305 Locking plate of bearing Steel 20
bushing
276.306 46 Bearing coupling nut Steel 45
276.307 72 Puel inlet filver lock Steel 651
ring
276.308 Returr lever fork washer Steel 38xa
276.3096 Transnitter bearing and Steel 45
fork distance washer
276.310 Puel inlet filter upper Brass /162
case
276.311 Filter cone screen Semi tombak
£3), screen
70,016 B
276.312 Pilter screen, inner Semi tombak
N80, screen
No.01€ B
27§-313 Same Semi tombak
780, screen
No.2.5B
276.314 Pilter case, lower Brass /62
6.
_ 216.315 Filter cone ring Brass AC59-1
276.316
3 Pilter cone cap Brass /62
276.31
7 Pilter cone case Brass /162
276.318
Teste Filter washer Brass /62
. Pilter bracket Brass 62
276,321 98 | sto
"1::‘::2: of throttle Steel
rol lever 12XH3A

"T__

J—
276.322A

276.325

276.326

276.328

216,328~

-2.25

276.3%

276.334

216.336 0

276.338

276.340

276,341

276,343

276.344

— 83 —

2 3 4 5
Dowel securing shaft 1 | Steel 38XA
and weights fork
Packing ring of hydraul-} 1 | Copper w3
to decelerator stop
screw

141 | Distributing valve wire 3.5,
spring ateel SOXA
Packing ring of aistri-:| 1 | Rubber 4327
buting valve bushing 8ot :
Sealing ring of distri- 2 | Rubber 4327
buiing valve bushing

142 | Distributing valve 1 | 8teel 45
sleeve
Throttle valve lever 1 | Steel 20
cover plate

100 | Limiter of throttle 1 | steel 3274
vaive control lever

70 | Peol reed pipe connec- 1 | Bubber 4327
tion packing ring

93 | Pipe union of cavity 2 | steel 45
behind throttle valve
and fuel vent pipe
union
Puel vent pipe union 1 |steel 45
ewivel nipple

146 | Pipe union of burner 1 | steel 45
main fuel manifold !

4 | 5teel 45

145 | Pipe union of burner

primary fuel manifold
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27€.24TA | 112 |Blind nut of hydraulic 1 {Steel 45
decelerator adjusting
stop locating bushing
276.350 Return lever bracket pin 1 | Steel 12xH34
276.353 Bracket pin washer 1 | Steel 20
276.357 Locating bushing nut 1 | Steel 45
279.123-1 2 |Link connecting‘ piston 1 | Steel 12XH3A
rod and wohble plate
279.129-1 Gland frame 3 | Steel 20
279.130-1 Gland spring 3 | wire 0.3,
steel 08C
279.134 59 |Puel vent ring 1| Aluminiua
ulloy AIT
279.156 40 | Transmitter slide valve 2 | Needle
support needle 2,5x14
279.185 Packing ring of wobble 1 | Rubber 4327
plate piston bushing
279. i
79.194 | 55 | shatt lock ring 1| wire 1.8,
steel 08BC
279.255 | 14 |Piaton roa 1] steel 1x13
279,
79.257 Rasner of return lever 1| Steel 45
Piston spring
279.262
Bushing of wobble plate Bronge 8524
Piston rod
296.212 |14
O | Plug of constant pressure 2| steel 45
and minimun pressure
Valves
296,229
illands cover centring Aluminium
ne . alloy 41T

— 85 —

-1 2 3 4 5
296,237 FPiston washer 3 Steel 45
296,239 | 52 | wobble plate maximum Steel 12 XH3A

delivery stop screw

296.246 Hydraulic decelerator 1 Steel 45

piston washer

296.248 74 | Throttling assembly 3 | Steel 12XH3A

) vody

296.250 Dowel of hydraulic dece- 2 | Stee1 38XA

lerator stop

296.269 5 Prame screen of thrott- 3 | Semitombak,

1ing assembly filter M8, screen
No. C438
296.270 76 | Screen of throttling as- 3 | screen, phoa-
sembly filter phorous bronze,
No. O04B
296.271 Same 6 | Screen, brass,
Ro. 016B
297.242 Membrane of starting and 2 Pabric, n;bbe-
acceleration control riged , TO-NP
units
XH3A
297.250 Membrane disc 2 | Steel 12XH3
1
297. fastening membrane 12 | Stee
ot z:_::t = ne 1X18HIT
20
302.703 Lock of pin connecting 2 | Steel
1ink and wobble plate and
of retaura lever fork loek
1
311,131 81 | Throttling assembly nut 3 | steel 45
NCS9-1
311.134 | 80 | mhrottling assembly dist- |3 |Bress
ance piece
Ve
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1 2 3 D
311.154 Pilter frame Brass nsz,
soft
311.172 26 Spring of transmitter dire 1,5,
slide valve cylinder steel 0BG
311.187 Packing ring or rotor Rubber 43277
slotted bushing
311.206 Damper plug Brass
NCS9-1
311.208-1 49 Rotor splired bashing Steel
12Xk3A
511.209-1 5C Bushing plug Steel 10
311.210 dasher of shaft gland Steel 20
311.211 60 | Shaft glard housing Alunirium
alloy 417
311.213 104 | Bushing of constant Steel
pressure drop valve 4X14H14B2NM
311.214 103 | Constant pressure drop tecl
valve plunger 4X14H1482Y
311.216 36 | Transmitter slide vaive Steel
cylinder bushing 4X14H14 B2
311.217 108 |Constant pressure valve Steel
slide valve 4X14H14B2N
311.218 109 |valve bushing Steel
311.219 4X14H14B20
. 37 |transmitier slide valve Steel
¢ylinder 4X14H14B2Y
311.2
2 20 |Return slide valve gteel
4X14HMB2Y
311.22
2 19 |Return slide valve Same
3 bushing
1.225
Jet Brass
AC59-1
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311.226 107 | Valve spring adjusting | 2(msef Steel 20
washer
311.228 3 | Pin connecting piston 1 Steel 12XHIA
1link and wobble plate
311.229 Rotor splined bushing 3 Steel 45
dowel
315.152 147 | Acceleration control 1 Steel
unit valve bushing 4XV4H14B2M
315.153 148 | Acceleration control 1 Same
unit valve
315.154 Acceleration and start-} 2 Steel 45
ing control units air
feed pipe union
315.163 Swi‘ch lever pin 1 Steel 18 X
314.164 128 Switch lever 1 Steel 2x13
315.167 129 Maxinum r.p.m. adjust- | 1 Steel 2X13
ing screw :
315.168 Spring of maximum 1 Wire 1.3, steel
r.p.m. adjusting screw 0BC
315,170 | 132 | Switch cover 1 Aluzinius alloy
: ar
315.172 Switch insulating plate| 1 zextolite NV
315.1774 Acceleration and atart-l 2 gteel 2X13
ing control unite adjust-
ing screw
315.192-1 Switch attachment sorew] 1 steel 1X13°
315.192-2 Same 1 gteel 1X13
315.215 | 430 | switch adjusting sorew | 1 Steel 1X13
315.216 | 131 | Switch screw fork 1 8teel 1X13
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311.154 Pilter frame Brass /5y
)
soft
311.172 26 | Spring of transmitter dirs 1,5
*Jy
slide valve cylinder steel 0BC
311.187 Packing ring ot rotor Rubber 4377
slotted bushing
311.206 Dazper plug Brass
NC59-1
311.208-1 43 Rotor splired bushing Steel
12Xk34
511.209-1 5C | Bushing plug Steel 10
311.210 dasher of ahaft gland Steel 20
311.211 60 | Shaft glard housing Aluminiua
alloy <17
311.213 104 | Bushing of constant Steel
pressure drop valve 4XT4H14EN
311.214 103 | Constant pressure drop Stecl
) valve plunger 4X14H1482"
311,216 36 | Transmitter slide va.ve Steel
cylinder bushing 4X14H14 B2
311,
217 108 |Constant pressure valve Steel
slide valve 4X14H14B2N
311.21 y
n ; 199 |Teave vushing fienteor
1.219 . 4x
37 }Transmitier slide valve Steel
¢cylinder 4X14H14B2M
311.22%
20 |Return s1ide valve Steel
4X14HMB2H
311,222 )
19 IReturn sl1de valve Same
bushin, N
Nas Jet ¢
Brass
NC59-1

2/14 :
=i
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1
311,226 107 | Valve spring adjusting | 2(me? Steel 20
washer
311.228 3 | Pin connecting piston 1 Steel V2XH3A
1ink and wobble plate
311.229 Rotor splined bushing 3 Steel 45
dowel
315.152 147 | Acceleration control 1 Steel
unit valve bushing AXV4H14B2
315.153 148 } Acceleration control 1 Same
unit valve
315.154 Acceleration and start-| 2 Steel 45
ing control units air
feed pipe union
315.163 Switch lever pin 1 Steel 18 X
314.164 128 Switch lever 1 Steel 2X13
315.167 | 129 Haxinum r.p.m, adjust- | 1 Steel 2X13
ing screw
315.168 Spring of maximum 1 Wire 1.3, steel
r.p.n. adjusting screw 0BC
315.170 132 Switch cover 1 Aluninius alloy
: atr
315.172 Switch insulating plate| 1 Pextolite NT
315.177a Acceleration and start-l 2 Steel 2113
ing control units adjust-
ing screw
315.192-1 Switch attachment screw| 1 Steel 1X13°
315,192.2 Same 1 gteel 1X13
315.215 130 Switch adjusting screw | 1 Steel 1X13
315.216 | 131 | switch screw fork 1 Steel 1X13
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315.217 Maximum r.p.m. adjust- 1 Steel 45
ing screw cap
315.251 154 | Starting control unit Set | Wire,stee)
menbrane spring 0BC
315,252 159 | Acceleration control 1 Steel 3x13
unit vaive seat
315.253 Starting control unit 1 Steel 3413
valive
315,254 156 | Starting control unit 1 Steel 181
valve rod
315.25% Acceleration and starting| 2 Steel 3X13
control units spring sup-
port
315.256 155 | Starting control unit 1 Bronze
valve rod guide BPANHIOeded
315.268 133 | Switch .rod bushing 1 | Steer 18X
315.272 Adjusting washer of Set| Steel
hydraulic decelerator IX18HI-0H
nut
315.274 Hydraulic decelerator 1 | steeL 2x13
rod stop
315.276
27 ¥embrane disc 2 | steel
. 12XH3A
315.277 -
153 | Pipe union of starting 2 | stesl 2413
and accelerstion control
s units adjuating acrew
<278 152
AMjusting merew cap 2 | Steel 45
315,285 83
Pipe union of 141ing 1 | steel 2X13
; rating vaive screw
15.286 87
tdJusting gorew of 1 | steel 2113

1d2Ung rating varye

H

4

—— 89 —
1 2 3 H
315.287 Spring ring of idling Steel 65€
rating valve screw
315.288 88 Pin of idling rating Steel 1X13
: valve screw
315.289 90 |Idiing rating valve cap Steel 1X13
315.290 86 Idiing rating valve Stael 2X13
317.107 Screw ror plug fastening 3teel 25
326.101 101 Contro! lever Steel 3N274
316.102 102 | Adjusting eccentric of Aluminiun
control lever alloy 417
326.103 69 | Protecting cover of fuel Aluminium
' fead cavity alloy S1AT
326.118 122 | Rod bushing of hydraulic Bronze 8624
decelerator piston
340.143 24 | Support of transmitter Steel WX15
slide valve needle
340.144 25 | fransmitter slide valve 3teel IN274
support needle .
351.101 21 | Governor body Aluminium
alloy AN9
351,1025 | 121 | Puel distributor housing Aluninium
alloy A9
351.106 85 | 1dling rating valve Steel 18X
bushing
351.an 106 | Plug of constant pressure Steel 45
drop valve spring
351,112 39 | centrifugal governor :’:;;;A
weight
teol
S ide valve Wire, ©
351,114 26 | fransoitter sl coxon

spring
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1 2 3 T ; 3 3 [} 3
T h cover-to-body 1| Paronite
351.115 Packing ring of switch 351.136 Swite
it 8 Set | Rubber a7 joint sealing gasket yB=-10
. )
351.116 Stud of wobble plate 6 | Steel 38X4 351.137A | 15C Acceleration control unit| 1| Wire 2.2,
. pins cover ’ spring steel 0BC
: 351.118 Puel vent pipe union 2 | steel 45 351,138 1dling rating valve Set | Steel
351.119-0 " washer 1X1869-08 or H
+119-05 Jet o hydraulic decele- | 1 | Steel 1x13 or H
rator throttling assemb-
- 1y 351.139 134 | switch rod 1| Steel 18X
: 351.119-08 Puel return cnamber by-paes 1| Steel 1x13 351.140 135 | Nut of hydraulic dece- 1| Steel 1X13
: .| det lerator piston rod
351.119-3.0 Starti 3
- . ng control unit jet 1] Steel 1113 351.141 127 Switch housing 1 unnmi.m:
351.122 38 | Transmitter slide valve 1| Steel siloy 41
= . 4X14H14B2M 351.142 Idling rating valve 1 | Bronze
: 351.1244 1119 [ Rod of hydraulic decelerad 1| steel 2113 washer A-6p-52-M
tor
31125 351,146 Swivel nipple of fuel 1 | steel 45

Gasket sealing the joint [ 1 | Parouite

of governor body and fuel YB-10 vent pipe union

digtridbutor housing 351.147 97 | Throttle valve shaft 1 | Bronse
351, SpAXHI0-4=4
51.127 116 | Hydraulie decelerator 1 Steel 2113 bushing
351.128 °Pring retainer . ) 351.148 Plug of governor filter 1| steel 45
: : 118 | Coupling of b
; ydraulie 1 | steel 18X 1| wire 1.6
. . 35 decelerator rod 351.150 161 Minimun pressure vaive ateel OB(;
1.130 spring
120 | Rydraulie decelerator 1 | steel 1x13 P 1
8pring support - © 351.151 | 162 | Kinimum preasure valve 1] Stee
351.13¢ b7 AX14H14020
Bydraulic decelerator 1 | wire 2, steed . o
“pring 50XGA . 351,152 | 96 | Back of transmitter slide] 1| Ste
%1133 Dampar : valve 12XH3A
. 1 | Brasa AC59-1 1] stee1 3822
351,134 15 | Rack b 361.110 114 | stop for adjusting
351,435 L tonine 1 | Steel 38XA r.p.a. of beginning of
. 6o Minimug Pressure automatic operation
atop® valve 1 | Steel 1X13 rmor | 1] Wire 1.5,
Wp . 361,123 Spring securing gove atoel
~3% 5133 18 interenay o £11ter
Geable with part 370140 : - OXCA
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361.125 - | 170 | Adjusting washer of 1 set| Steel 374.107 64 Pump cover 1 Alusinium
governor filter 2X18K9_gy ) alloy AM9
361.506 168 | Piltering screen 1 Screen 374.108 Air reiief valve spring | 1 Wire 0.8,
steel
Fo. 0043 SOXGA
361.507 167 | Prame screen 1 Sereen 374.109 Acceleration and start- | 2 Aluminiua
ing control units cover alloy AN
No. 04B "
361.509 172 | Spring 1 Wire, 378.155 | 123 Hydraulic deceleraior 1 Steel
dia. 1.5, piston bushing 30xrca
oBc 380.287 Mr relief valve pipe 1 | steer 113
361.510 Pilter washer 1 Steel union
2X18H3-Nu 380.288 Cap of air relief vaive | 1 Steel 45
361.511 171 | Pilter spring seat 1 Steel 1X13 pipe union
361.512 169 | Spring of filter valve 1 Wire 0.55 IHK14x1.5 Protecting cap 6 | Plastics
0BC K-18-2
361.520 173 | Filter ring 2 Pipe, bran, IHK16X1.6 Same 1 Plastice
NC59-1 18-2
361,521 174 | stud - 8 | wire 0BC E-
3HN18x1, 2 Plastice
361.522 165 | Pilter body 1 Bronze X1 Sane K-18-2
6pCyHE-2
370.130 Starting control unit 1 Steel 45 SHK4 Rut 6 Steel 45
Jet plug SHKS same 4 Steel 45
340.148 Cover of fuel feed 4 | steel 45 _SHe Saze 8 s“.ii‘:
cavity bolt 3KK22x1. 8 Protecting cap 1 :1:;-;
370.162 -
139 | Distrivuting valve cover] 1 | steel 45 6HKE But 11 | Steer 45
372.1168 1
63 | Minima Pressure valve 1 Steel X18 10HKEx 1 Blind nut 1 Steel 45
_ bushing 12KK8x 1 Plug 3 | steel 45
<1042 92 | swi
1""1 nipple of pipe 1 Steel 45 12H(10x4 Saze -2 | steel 45
union connecting cavity 12H€10x1.§ Same 1 Steel 45
4108 behind throttle valve 12HK16x1.5 3ame 3 Steel 45
. 9 | a4 * 1 Steal 45
- Pe union bushing 1 | stee1 45 12h18x1.5 Sane
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S
15A49-5 Spring washer 4 Steel 65
20H43.5 Plug 3 | Alumingy
alloy atr
20HK4 Same 12 Aluminiuy
alloy 41T
20HKS Same 1 Aluniniua
alloy atr
2SHK-0.45] 77 Jet 40 Steel
1X18HI-N
2SHK-0.6 |77 Same 40 Same
25HK-0.7 | 77 Same 40 Sane
J4HKE 51 Cap of wobble plate
stop screws 3 Steel 45
35HKE 53 N1t or aajusting screws 3 Steel 45
213M51-3-8 Dowel 4 Steel 38X
216M51-8x{ Nut 4 Steel 38XA
218K51.5 Same 2 | steel 381k
218515 Sane 12 | steer 381
222051 Castle nut 4 | steer 3812
229M51-440 Stud 2 | steer 381
228M51.8... ’
220 22 Sume 5 Steel 381A
51-6-26 Sa
229M51.6.3¢ ne 4 | steer 34
229181-6.34 :am 11 . | steel 381X
2202351638 ane 9 Steel 36IA
2651645 Sane 1 Steel 3814
22551650 Saze 3 | steel 3814
2295 1-g.65 Saze 1 | steer 381
Same 1

gteel 3814

i

)
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za/.nso-o.s-a-f»l Washer 4 | steel 20
7 Steel 20
., 5-4-7 Sane
2420-0.2 Same 13 | Steel 20
234450-0. 5=5-10 test 20
234450-0,5-6-10 Sane 7 | Stee
4 Sane 7 | Steel 20
234450-0. 8-4~7
234450-0, 8-4-8 Same 1 | Steel 20
234A50-0, 8-5-10 Same 5 Steel 20
234450-1-6-12 Same 22 | steel 20
234450-1-8-14 Same 1 Steel 20
234450-1-8~12 Same 1 Steel 20
240M51-6- Bolt 1 Steel :8‘:
yy Stop ring 1 | @ire,steel
562M4 /-6 P et
§64M50-12 spring ring, flat 1 | Steel 6:1'
130C51-6-62 Bolt 2 steai :5
1408C51-4 Castle nut 3 | Stee
1406051 =6 Same 2 stee.'; 45
1eest-e Sane 1| Soxrea
1418C51-3 Same 1 Steel 4332"
2609C6-1. 51 Packing ring for auxilia- | 3 | Rubber
ry plugs
2609C7- 54| Packing ring of adjusting 6 f;::ot
=1.5-F screws .
2609C8- Packing ring of piston rod{ 9 Rum
-2- damper, and plugs threaded 43
10 mm
2609C10- Packing ring of starting |5 Bu:;er
Gl control unit velve seat 43
fuel vent pipe unions
ber
2609C11- B2 | furottling assembly pack- 6 T;:T.
=1.5 ing ring
26030 bber
2609C12- Packing ring of pipe union} 2 :‘;27
1.5 of cavity behind throttle
) valve
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2609C12-
-2r

2609C14-
-2.r

2608C15-
-1.5-r

26C2eC16-
-2-r

2609618
-

2609C22-
=2.5-r

2609C28.
2.5

. 2609023
\ -3

Packing ring or accelera-
tion and starting control
units screw cap, and of
fuel vent and air relief
pipe unions

Pucking ring of air relief
pipe union cap and plug
threaded 10 mm

?Packing ring of plug and
leocating nut of hydraulie
decelerator

Packing ring ror plugs
of constunt pressure
valve, minimum pressure
valve, fuel outlet pipe
unions, pressure measure-
m2nt and idling rating
valve pipe unions

Packing ring for consatant
Fressure valve plug

Paceing ring for starte-"
inz control unit
valve stem guide, Por

bushings of throttle
valve shaft and cavity
behiad throttle valve

Pucking ring for pipe
unions of acceleration

coutrol unit ana starting
sontrol unig

Packing ring for distri-
buting valve cover

Ruboer

Rubbler

Rubber

Rubber

Rubber

Rubber

Ruboer

Rubber

4327

4327

4321

43271

4327

43271

4327

4327

i
i

§
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1 2 3 4 5
2609C42- Pecking ring for switch 1 | Ruboer 4327
«2.5-T body
261906~ Packing ring for idling 2 | Rubber 4327
-1.5-I rating vaive screw shaft
2625C55- Rubber gasket tor protectd 1 Rubber 4061
-12.5 ing cap ’
2625C55~ Rubber gasket 1 | Rubber 4061
“14.5
2625C55- Same 1 Rubber 4061
26%86 5- Sanme 1 | Rubber 4061
H:20;0 Bolt 12 Steel 45
H-2039 Seme 1 Steel 45
H-4458 Round pin 1 Wire, steel
0BC
K-6002 Plug 3 | Steel 45
H=7504-1 Sealing ring 2 {Aluminium
alloy AdM
H-3103-1 Kame plate 1 Tin, frono
' No.35 or 42,
class 1
H-9910 Seal 26 | Aluminium AJM
IT 5/32"n | 29 Ball of transmitter slide| 6 |Stecel WX6
State valve needle bearing
Standard .
rocy
3722-54
I v/8"n Adjusting screw ball 6 |Steel wxé
State
Standara
rocy
3722-54
X6
IV 5/1€"H |166 | Governor filter valve Steel U
State ball (modified to 3/16")
Standard
rocr
3722-54
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1v 9/32" Air relief valve ball 1 Steel WX6
State
Standard
roct
3722454
1x6 State Cotter pin 1 | wire, steel
Standard KC
rocT
39754
1x10 State Same 3 Wire, steel
Standard KC
rocT
397-54
1x15 State Same 1 Wire, steel
Standard KC
roct
397-54
1.5x10 Same 4 | wire, steel
State KC
Standard
focY
397-54
1.5x15 Same 4 Wire, nteel
State ’ " KC
Standard
roeT 397-54
2x25 Same 1 |wire. steel
State XC
Standard
roct
- 397-54 ubber 10g | Rubber 4327
N Same 15g | Rubber 3825
: Same 1.3g | Rubber 4327
Safety wire, dia. Q.8 120] wire, brass
¥ire, dta. 0.35 ma 0.6m] wire MrU8
01\:\’505‘005-52 '

]

361.625
361.626

361.096
361,627
361.628
361,629

JUREWER.

361.630

361.631
361.632
361.633

361.634

64HK-8.5=
-12-0.5

64HK-8.5-
-12-0.7

64HK-8.5-
-12-1.5

A-2
91.011

91.018

3 4 | 5
Safety wire 0.4 m] Wire 0.8,
steel KO
175 | Pilter body 1 " Steel 3N274
176 | valve spring 1 Wire 0.5
steel SOXA
177 Piltering disc 16-18
Section disc 16-18| Brass /162
Ring 16-18| Brass 562
Piltering disc screen 32-36| Screen
No. 0048
Frame screen 32-36| Screen
Ho. 04B
Screen ring 32-36| Brass /62
Same 32-36 | Brass N2
Washer 1 Steel
178' aeme 2X18H9=-NH
Bushing 1 SteelIN274
180 | Adjusting washer™ 1 Steel [X13
Adjusting washer™ 1 Steel 1X13
Same 1 gteel 1X13
2 EP=11AUniS -
76 | Aneroid 1
Lever with barostat 1
elastic partition
56 | Barostat elastic par- 1

tition

————eee

% to-be selected during assesbly
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afterburner valve and

valve units

K.
Pig. 14, HP-104 Uase

A,
Mg, 21,

HP-104 Unit

T 2 3 4 R
—_—
91,022 Barostat air filter 1
91.035 Diaphragm body with 1
barostat gland
276.066 27 | Puel inlet pump astrainer| 1
279.034 Rotor with bushings 1
296.042 79 | Throttling assembly 2 Pg. 14
filter®
296.047 31 | Afterburner valve 1
piston
303.013 30 | Electromagnet valve 1
311.021 Rotor with plungers 1
311.033-1} 24 | Rotor slotted bushing 1
311.034 13 .| Rotor shank glaad 3
312,015 Contactor budy 1
312.022 Contactor diaphragm 1
312.024-1 Rotor cover 1
312.02%-1 Contactor cover with 1
cwitch and plug
312.026 Piston with rod 1
312.027 Piston rod with link 1
312.029-1]108 | Switch KB-6 1
37.011 133 Zlectromagnet coil 1
318.¢18 Diaphragm body with rod,| 1
slide ard diaphragm
332-005 Electromagnet ]
:;2:: 135 | Electromagnet panel ]
. Zlectromagnet body with 1
Jlinder
361.0¢ e
361 0_’2 Fllter with screen™ 1
High pressure fuel f11- | 1
ter (in assembly)®®
370.0115 Boa .
. y with buaninga. 1

b

for Release 2011/12/14 ; CIA-RDP80T00246A062100030001-8
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370.0124 Barostat valve housing 1
370.013 Barostat aneroid body 1
370.0144 Pump.cover (in assembly) | 1
370.017A Plug with cut-off valve 1
: 1'oga
370.0184 [124 |Cu -off valve seat 1
370.022 Jet of servomechanism  [Set
370.023-1 Wobble plate (bearing 1
with body) |
370.024/1000 29 | Electronagnet valve seat| 1
370.024/15¢ Barostat vaelve seat 1
370.025A Puel valve 1
370.026A Damper 1
360.031 Air relief valve 1
24K Throttling assembly &Set
70 tarough
150
268.813b 19 | Redial-thrust ball bear-| 1
ing of wobble plate
232.202 16 |Roller bearing of rotor 1
shank
wP16N23W5 } 136 | Plug connector 1
BU-4 Plug 1
KB-6 Switch 1
90.107 Pins securing bearing 2 | steel 45
ring of rotor and slide
valve
90.133 Packing ring 1 | Rubver 4327
90.135 46 |Piaton cup expanding 1 | steel YOA
ring
90.138 zook 1 | Brass A618
IX
IS Rl ity bbn il eyl
. ket
90.191 Gland cover gas Taxtbles KA
90.200 . Facking ring of fuel fesd 1 Rubber 4327
pips connection
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50.207 Piston rod siide 1 Steel wxg
$0.209 Adupter sleeve 12 Stecl 45
90.213 Glund cover bolt 6 Steel 45
90.239 79 “ut of barostat aneroid 2 Steel 45
ad justing screws
90.242 Seaiing ring of buro- 1 Aluminium
stat air feed pipe union AL
90.250-1 Protecting cap 2 Aluninium
alloy 417
90.292-2 Shart protecting casing 1 Steel 0.8xn
Steel 10
or 20
90.253 Xame plate fastening 2 Steel 45
bolt
90.264 45 Piston cup 1 Rubber 3625
90.265 42 Servopiston spring 1 dire 2.5,
ateel S0X0A
90.266-1 | 43 Same 1 Wire 2.8,
gteel 50XVA
90.269 44 Piston 1 Steel 1X13
1.
91.105 81 | Pilter bushing of ane- 1 Bruss
roid cover NC59-1
1.
91.106 82 | Pllter gauze 1 Semd tombak
N80
No.00718
91.109
_ 78 | Cap of varostat aneroid 2 Steel 45
’\ stin ;:Juung screws
: astic partition plate 1 Bronze
6p HMu3-1

4

H
3

_,—T-’“

—_
91.112+1

91.113

91.114

91,115
41.116
91.117
91.119
91.120

91.124~1
91.127
91.126-1
91.131

9t.132

31.135

91.146/100

91.146/150
91,154

91.166

91.167

91.168
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55 | Barostat valve lever 1 | steel 25
1 luninium
Lever ring v A ﬂu
73 | biaphragm body rod 1imit | 1 | Steel 60T
Stop nut 1 Steel 45
1 Aluminium
Stop lock M
68 | Barostat valve 1 | BEG alloy
65 ; Valve seat lock 2 ‘\}#minium
69 | Barostat valve spring 2 | Steel
' geat mx15
62 | Dtaphraga body rod 1 | Steel WX15
58 | Barostat diaphrags 1 | zubber 4327
57 | Barostat diaphragm body 1 | steel WX15
Gasket ot aneroid cavity 1 | Plexidle
cover textolite
Ma
Gasket of barostat valve 1 Rubber 4004
cavity cover .
Diephragm body packing 2 | Rubber 4327
ring -
Jet of electromagnet valve| 1 BX6 alloy
seat
67 | Jet ot varostat valve seat| 1 | BK6 alloy
2
71 | adjyating screw of baro- 1 | steel 12XH3
atat valve spring ”
; 4
74 | crana of atapnrega vody | ! Rubber 43
rod -
a3s
75 | cap of rod gland 1| 3
1 | wire 2.33,
70 | Barostat valive spring tesl,50XCA
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93.127 Screw of wobble plate 8 Steel 45
pins cover
147.11% Piston stop 1 Steel 3814
147.116 Nut of piston stop 1 Steel 45
148.706 | 31 | Packing ring of electro- ¥ | Rudber 43
- | magnet :
148.131% 3pring of electromagnet 1 Wire 0.8,
valve S50xeA
155.141 {111 | Adjusting screw of fuel 1 Steel 2X13
valve spring
190.192-1 Throttling assembly washer |96 | Aluminium
Ain
276.158 [113 | Retainer of ruei valve 2 | Steel 45
3spring
276.194 |96 |Lock of afterburner valve | 2 | Steel 20
cap :
276.247 Seating rings of barostat | 4 | Copper M3
ad justing screws
276.258 Puel vent pipe union 1 Steel 45
s
276.278 |34 |cConstant pressure valve 1 Wire 1.3,
3pring gtecl 0B0
276,
76.307 |28 |Puel inlet strainer lock 1 | steer 65T
. ring
276.31
3o Puel inlet strainer upper | 1 | Brass /62
_ holder
276.31¢
Puel inlet stratner cone 1 | Semitombak
scre 130
276,312 " 1“ Sereen No,01f
1 inlet strainer inner | 1 | Semitombak
screen
80
. 276,31 a Ho, 0!
. Puel in)g¢ strainer outer | 1 gggzzoubli
SCreen nso, :

Screen §o.2:%

—

276.314
276.31Y

276.316

276.317

276.318

276.319

276.326

276.328-
-2.25
276.328

216.331
276.338

216.340
276.341

276.343

279.107-1
279,112
279.114-4
219,118

279,119

— 105 —
2 3 5
Puel inlet strainer lo- Bruss /162
wer holder
Puel inlet strainer Brass /162
ring
Fuel inlet strainer cap Brass 62
Fuel inlet strainer cone Brass /162
holder
Puel inlet strainer washex Brass 62
Puel inlet strainer brack+
et Brass /62
Wire 3.5,
1 Puel valve spring
" ateel SO0XOA
Packing ring of fuel valve Rubber 4327
bushing
Same Sane
11% | spring cup of fuel valve Steel 45’21
A Packing ring of fuel feed Rubber 4
pipe connectton'
Puel vent pipe union Steal 45
Swivel nipple of fuel Steel 45
vent pipe union
118 | Pipe union feeding fuel Steel 45
to burners I
]
2 | Rotor roller bcaring race Steel )
teel 65
5 | Rotor lock ring s e
Stewl 18
shaft
12 | Rotor 3‘..1'2,h3‘
20 Wobble plate pin

Packing ring of wobble

plate pin

® Pig. 13, HP-10A Unit
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N

- 104 -
1 2 3 4 5
93,127 Screw of wobble plate 8 Steel 45
pins cover
147.115 Piston stop 1 Steel 381y
147.116 Rut of piston stop 1 Steel 45
148.106 31 Packing ring of electro- 1 Rubber 4377
nagnet ’
143.131 Spring of electromagnet 1 Wire 0.8,
valve S0XGA
155.141 111 | Adjusting screw of fuel 1 | Steel 2x13
valve spring
190.192-1 Throttling assembly washer|96 | Aluminium
AcM
276.158 113 | Retainer of ruel valve 2 | steel 45
apring
276.194 196 |Lock of afterburner valve | 2 | Steel 20
cap
276.247 Sealing rings of barostat | 4 | Copper ¥3
adjusting screws
276.258 Puel vent pipe union 1 | steel 45
276.278 |34 |Constant pressure valve 1 | Wire 1.3,
spring | steer 0BC
276.
76.307 |28 |Puel injet strainer lock 1 | Stees 65T
ring .
276.310
Puel inlet strainer upper | 1 | Brass 162
holder
276,311 .
Puel inlet strainer cone 1 | Semi tombak
scre 7
216,312 Paet 1, Si2o0n Ho.08 ¢
el inlet strainer inner | 1 | Semitombak
screen 730 g
276,313 Ho, 01
Soreen Ho.
Puel inlet strainer outer | 1 | Semitozbek
creen nso,
-Soreen §o0.2:5
~

x

— 105 —

- 2 3 5
276.314 Puel inlet strainer lo- Bruss /162
wer holder
276,31 Puel inlet strainer Brass /62
. ring
276.316 Fuel inlet strainer cap Brass /62
276.317 Puel inlet strainer cone Brass /162
holder
276.318 Puel inlet strainer washel 3rass /162
276.319 Fuel inlet strainer brackq )
et ) Brass /162
i dire 3.5,
1 valve spring
276.326 | 114 | Pue p hre 3
276.328- Packing ring of fuel valvg Rubber 4327
-2.25 busghing
3
276.328 Same sam
276.331 | 115 | Spring cup of tuel valve Ste:l:i’ﬂ
276.338 71 | Packing ring of fuel feed Rubbe
pipe connection‘
216.340 Puel vent pipe union Steol 45
1 45
276.341 Swivel nipple of fuel Stee
vent pipe union ,
teel 4
276,343 | 118 | Pipe unlon feeding fuel Stee
to burners S
teel
279.107-11 2 | Rotor roller bearing race Ste oo
Steel
219.112 Rotor lock ring -
Steel
279.114-
79.114-4 12 | Rotor shaft ooy 128104
219.118 | 20 | wobble plate pin e ot
Ru
279,119 Packing ring of wobble
plate pin
——————
* Pig. 13. HP-10A Unit
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1 2 3 4] 5
———
- L ’
279.123-1 } 51 | Link of piston rod 1 |Steel 123034
279.129-1 Body of rotor shank 3 |Steel 20
gland
279.130-1 Gland spring 3 |V¥ire 0.3,
steel OB
279.134 14 | Vent ring of rotor shank 1 Aluminiua
gland alloy AT
279.163 23 .} Ad justing washers of 2 Steei
wobble plate 2X18HI-H
219.169 23 Same 4 Steel 2X18K%
-0H
279.1744 9 | Guide of plunger spring 9 | Steel 50x¢A
279.194 11 | shaft lock ring 1 |[Wire, steel
0BC
279.214 6 | Rotor 1 Steel 12YH3A
MNTy-2353-48
287,342 54 | Aneroid housing 1 |Aluminius
alloy A/S
287.343 83 | Cover or aneroid hous.ng 1 | Aluminius
cavity alloy AA9
287.361-1 | 77 | Aneroid adjusting screw 1 |Steel 2X13
257-364 41 | Servopiston spring guide 1 |Steel 2X13
514365 85 | Spring support of aneroid | 1 |Steel X18
adjusting screw
296.
96.212 32 | Constant pressure valve 1 | Steel 45
296.222 sl »
. Packing ring of rotor 1 | Rubber 4327
296.237 8lide valve
: Piston
296.248 o r 1 |Steol 45
74 | Throttling assenbly body™ | 1 [Stoel 12XH3
296.249 Thrott)
296.2¢9 . hls asgechbly plug 1 | Steel 38IA
. °"‘]iw8 assecbly frame | 9 | Scmitombad
creen £30, soreed
- URig. 14, B;_“u Untt No.04B

T

R

296,270
296,271

302.109

303.102

303,103

303.104
.13

311.134
311154
311.187

311.196
311,197

311.198

211.199

311.208-1

16

66

81

10

26

| — 107 —
3 4 5
throttling agsembly 1 Bronze,
o phosphor,
ter soreen
ﬂl Ko. 004B
Sane 1 Soreen,
brass
No. 016B
Lock connecting link 1 Steel 20
and wobble plate
Valve seat sealing 2 sets| Brauss M2
ring .
BK6 or B
et valve 1
Eie:‘t“ﬂy‘ hard alloy
plate
Valve disc 1 Steel 18XHBA
Phrottling asseubly 1 Steel 45
]
nut
NC59=1
Phrotuling assesbly 1 Brass
distance yioco‘ 262
Throttling assesbly 1 1!1-‘::;;t .
filter frame
4327
Packing ring of shaft 1 Rubber
bushing
gtesi X8I
Plunger
wire Vo4,
Plunger spring steol SOxOA
1 Bronse 86-23
Slide valve
9 | Bronse 86-23
Bushing of rotor plun- A
sor 1 gteel 12XH3A
Shaft-bushing , sree 10
Flug of ghatt pushing

. 311.209-1

®rig.14. HP-10A Unit
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1 2 3
311,210 Gland washer of rotor
shank
311.218 36 Bushing of constunt
pressure valve
311.226 33 | Spring shim of constant
pressure valve
311.228 52 | Pin connecting wobble
plate und link
311.229 25 Snaft bushing pin
311.23¢C 4 | Rotor roller bearing
cage
312.103-1| 17 | Rotor cavity cover
312.104 101 Switch houeing
312.105 109 | switch cover
312.108 Gasket of rotor cavity
cover
312.113 110 | Contactor diaphraga
312,114 Diaphragm dise
312,115 Sume
312.126 97 | Afterburner valve cap
2% Cap of rotor cavity
cover
312.136 105 | Switeh roq
N2.137 103
Sleeve of awitch r
312.138 104 oh rod

Spring of switch rod

Lo el e s

BadcSam o e ame oy

g

312.139
312,140
312,141
312.144-1
312.146

312.147-1

312,149

312.149-1
312.150
312.158

312.162
312.163

312.164
312.174A

317.105
317.107

318.123
318,124

3210123

Declassified in Part - Sanitized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100030001-8
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2 3 H
106 | spring support Steel 45
48 dobble plate piston rod Steel 12XH3A
Bronze =~
49 Piston rod bushing EgAtI‘H10-4-4
22 Wobble plute pin cover Steel 20
21 Cover gasket Textolite,
flexible,
.MA
Contactor switch insulatq Textolite
ing plate nT
Rotor cavity cover Stecl
sorew 38XA
Same Steel 38XA
Contactor switch screw Ssteel 45
Gasket sealing contactor Textolite
v EA
ing~-to-cover Joint ’
pousine flexible
100 Spring washer of after~ steel )
burner valve piston 1X18H9~
‘ X1
92 Spring support of after- steel 2413
burner valve piston
' 3ronze
116 Puel valve plunger BRI 0-4-4
Steel
in,
18 Wobble plate bearing aze
body
steel 45
138 Electromagnet cylinder
screw
Steel 25
Sorew fastening plug ¢°n"
nector to electromagnet
- x Steel WX1S
59 Diaphraga body blo¢
Steel UX1S
60 Slide ring
1 > steel 45
80 |Barostat air feed pire
union : -
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1 ] 3 —
——
321.136 Bushing of diaphragm body Steel 45
-to-barostat-eover joiat
321.137 | 61 Diaphragm body cover Steel IXi3
324.164 { 15 | Gland housing of rotor Aluminiug
shank alloy O1IT
326.103 Protecting cap of fuel Aluniniua
feed cavity alloy JIAT
336.113 Electromagnet panel Steel 10
336.114 | 128 | idjusting washer of 1Se Steel
electromagnet pole 2X18H9-0H
351.119-06 Puel outlet jet of fuel Steel I1X13
by-pass valve spring
cavity
351.119=} 40 | Puel feed jeot of baro=- Steel IX13
=-1.0" stat valve
351.148 Pilter plug Steel 45
360.213 Plug of afterburner Steel 1X13
valve cavity
361.123 Pilter spring Wire 1.5,
steel 0BC
361.125 |170 Adjusting washer of valve Steel
ball spring® set | 2X18H9-0H
361.506 1168 | Quter filter screen® Soreen
Xo.004B
361.507 1167 | Pilter frame screen® Soreen
Ho. 04B
361.509 172 Tilter spring™ Wire, aia.1,5
0BC
361.51
° Pilter epring washer' Steel

=
T1ge 210 12104 gagy-

2X18H9-NH

e

RO R

:

- 370.1164

361,511

361.512

361,520

361.521

361.522

370.1016

370.102-1

370.110-1

370.111
370.1124

370.1134

370.115

370.1118
370.124

370.125

370.126-1
370.126-2

——

3

5

171

169

173

174

165

63

119

3123

122

47

Pilter spring seat™

Ball type valve Spl'ill‘-
filter ring"

Pilter atud

Pilter body™

Pump housing
Barostat housing

Plug of cut-off valve
rod

Cut-off valve seat
Sleeve of cut-off valve

rod

Cut-off valve spring

Adjusting wagher of
cut-off valve spring
Damper

Danper sleeve

Wobble plate piston
sleove
Barostat stud

Same

Sane

“P1g. 21. HP-10A Unit
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Steel 1113

Wire 0.55,
0BC

Pipe, brase,
AC59-1

Wire OBC
Bronse
BpCYH6=-2
Aluminium
elloy AM

Aluminium
alloy AM9

gteel 1X13

Steel 2X13
Steel X18

Wire 1.6,
steel, 50XPA

Brass /162

prass AC59-1
gteel 2X13
30 XCCA

gteel 36IA

gteel 38XA
gteel 3EXA
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Barostut lever stop
screw

—_— 112 —
] 2 3 4 5
370.128 Swivel nipple for fuel 1 Steel 45
venting from rotor
chanpber
370.129 Nipple clamp 3 Steel 5
370.130 Jet plug 2 Steel 45
370.131 Afterburner valve cavi- 1 Steel 45
iy cover
370.1324 | 98 | Afterburner valve piston 1 Steel
sleeve 30Xrca
370.1346| 90 | Aftervurner valve 1 Bronze
BpAKH10-4=4
370.135 89 | Aftervurner valve sleeve | 1 Steel X18
370.137 Gland ring of rotor shunid 1 Aluninium
alloy 41T
370.140 | 142 | Puel by-pass velve stop | 1 | Steel 1X13
370.141 Servomechanism jet Set | Steel 1X13
370.142 Same Set | Steel 1X13
370.144 [139 | Puel by-pass valve 1 | Bronze
plunger GpAKH10-4-4
370.145 |141 | Spring ot fuel by-pass 1 |¥ire 1.6,
valve steel OBC
370.146 1140 | Plunger sleeve of fuel |1 |SSeel Xi18
by-pass valve
370.147 | 143 | Plug of fuel by-pass 1 Steel 45
valve
0.148 Puel deiivery cavity 4 | stee1 45
. 5 cover bolt
4 0.149 Barostat stud 3 | steel3oxXrcA
3704151 86

Steel 12XH3A

el e e

bic s

T

— 113 —
T 2 3 4 5
PR
370,152 64 | Barostat valve seat 2 |Steel 12XH3A
370,153 121 | Cut-off valve rod 1 Steel IX13
370. 154 35 | Conatant pressure valve 1 Steel 4X14H14B2M
plunger
370.1554| 117 Puel valve sleeve 1 Steel 2X13
370.157 Jet plug 1 Steet 45
370.158 | 99 Afterburner valve piston 1 |wWire 4, steel
spring SOXPA
370.159 | 72 | Barostat valve cavity 1 |Aluninium
cover ' alloy AT
370.160 | 95 | Adjusving washer of ater{ 1 |Steel 20
burner valve piston set
370. 161 Electromagnet attachment| 6 Steol 45
bolt
370.162 |112 | Puel valve cover 1 [Steel 45
370.164 | 37 | @obble plate maximum fue} 1 Steel
delivery stop screw 12XH3A
374.108 Spring of air relief 1 |wire 0.8,
valve gteel 50X®A
380.287 | 126 | Pipe union of air relief 1 |steel 1X13
valve
380.268 Cap of air relief valve | 1 gteel 45
pips union Ag e
as Electric. card=
0-27638 Eleotromagnet gasket ;ogﬂi-'board 38, insu-
(1
lating
teel 10
18235 |127 | Electromagnet body LI
3-98 1 Steel Y10A,
9 Pn pilver,
373 clss®
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1 2 3 4 5 ~
—
3-y8240 134 | Core 1 | 3teel 3
3-98241 Coil frame 1 | Plastica
K-21-22
3-98245-1 |129 | Electiromagnot pole 1 Steel 10
3-98246 130 | Electrosagnet cylinder 1 | 3rass J{S3e1
9-98247-2 | 131 | Llectromagnet rod 1 Bron:eb-BL?:-!Ty’
Verysllium
3-98249 137 | Zlectromagnet cylinder 1 Brass .C59.1
fastening nut
3-98240 132 | zZlectromagnet packing 1 Rubder 4327
ring
3nK14x1.5 Protecting cap 1 Plastics
K-18-2
3HK16x1.5 Protecting cap 1 Plastics
R-18-2
3HK18x1.5 Sama 1 | Plastice K-18-2
3HK22x1.5 Same 1 Same
SHKG Hut 8 | Steel 45
SHKS Same 20 | Steel 45
6HK6 . Same 9 | Steel 45
12HK3x1 Plug 3 Steel 45
12HK14x1. 9 Same 1 | steel 45
T4HK8x 1, 25 Barostat-to-punmp body 2 Rubber com=
Joint packing ring péund 4327
20HK3 Plug 1 | Aluminium
- | alloy B17
20HK4 J
Sume 14 Sane
20HKS
25HK Sane 1 Sane
-0.6 Jet 44 Steel 1x18-H9-
25KX<0, 7 X
3HE |30 | cgp o220 38 Sane
se0g s 8p of adjusting screva| 4 | Steel 45
38 | But of adjusting screws| 4 | Steel 45

et il

1

39HKN-6-46

154 49-3

216M51-8x1
218M51-5
2228516
229151-5-22
20U51-5-24
226451526

53

94

229151-5-28
2261451-6-26
229451-6-36
229M51-6-45
220H51 -6-43
234450-0.5-
-3-6
20485015~
-3-8
234A50-0. 3~
-4.7
234A50-0.5-
.

234450-0.8-

«5-8

234A50-0.8-
-5.10
234A50-0.5-
-6-10
234A50-1-6-
-12
23450-5

564450~12
564%50-30

1291050-0.8-

~11-19

1301C51-6-
1406051 -6

107

84

115 —

e A ey e bt
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3 4 H
dobble plate minimum 1 Steel
fuel delivery stop ecrew 12XH3A
spring washer 1 | Steel 6SI
Nut 1 | Steel 38XA

Same 17 Same
Castle nut 4 | Steel 38XA
Stud 5 Steel 38XA

Same 12 Same

Same 2 Same

Same 2 Same

Same 4 ‘Same

Same 3 Same

Same 3 Same

Same 4 Seme
Washer 8 | Steel 20
Gasher 1 Steel 20

Same 6 | steel 20

Same 6 | steel 20

Same 7 Same

Sume 25 Sane

Same 5 Saoe

Same 7 Saxe

6 Sane

Safety washer
- y 2 | stee1 657
Spring ring flat 1 | steel 65
am
Sane 1 | wire 0.8,
Spring ateel 0BC

steel 45
Bolt Steel 45
Castle nut
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-1,
199 ——

T2 3 T
1406251-8 Castle nut 1
1811051-8 Sane 1
2012450-2~ Rivet 1

-?

2603C6-1.5-
-

2603C-1,5-
<

2609C8-2-
-r

2609C11.
“1.5-F

2609C12-2.
-

2609C14-24
-r

2609C16.2-
-

26038C18.
=2

2608C25.
=251

- 2609342

=25

Packing ring for jet
plugs, damper and auxi-
liary plug of constant
pressure valve

Packing ring of adjusting
screws

Packing ring ot jet plug
and contactor pipe union

Throttling assembly pack-
ing ring

Packing ring of cut-off
and air relief valves,fuel

vent and fual outlet pipe
unions

Packing ring of after-
barner valve cover and
air outlet pipe union

Packing ring of fuel out-~
18t pipe union and plugs
of constant pressure and
fuel by-pass valves

Packing Ting ot filter and
cut~of? valve plugs

Packing ring of after-
burner valve Plug

Packing Ting of contactor
hoaging

I

Steel 45
Steel 30xrgy
Copper Y2

Rubdber 4327

Rubver 4327

Rubber 4327

Rubber 4327

Rubber 4327

Rubber 4327

Rubber 4327

Rubber 4327

Rubver 4327

Rubber 4327

l

— 17—

3 4 >
Packing ring of barostat | 2 Rubber 4327
26192‘;’5' and diaphragm body joint
Y0 9!
bushing
bber 4327
8- |93 packing ring of after- 1 Bu
25020:2‘ burner valve piston .
-2+ ‘ ;
9028-3-I Packing ring of tuel VENT 1 Rabber 4
61 -3~
cover
bber 4061
2625055 Gasket for protecting 1 Ru
-20.5 cap ) -
2625C55- Sanme B
25088 Same 1 Sanme
zsggg?g- i\ 1 Steel 45
H-6002 Plug ’
1 Tin pla
H-9103-% Name plate Ha plave
42, 1 class
12 Aluminium
H-9310 Seal itoy AN
Rubber 4061
2625085 Gasket for protecting 1
o o 1 Wire KC,
1.5x10 Cotter pin Cteel
State
Standard
rocy
o 4 Wire KC»
ot Sene steel
State
Standard
rocr )
397-54 _ i )
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1 2 3 4 5
—
1.5x25 Cotter pin 1 ire XC,
State steel
Standard
rocr
397-54
Iv 9/32*n[125 | Banl 1 [Steel uxe
State
$tandard
rocT
372254
IV 5/16"n)| 166 | Same 1 |steer wxe
State
tandard
roct
3722-54
3 Roller, 6x10 30 |[Stael wXxe
Safety wirs 10n. [Wire, brass,
dia. 0.8
Sune 0.4n. |uire Ko,
0.8,8teel
Assemdly wire, 0.35 za?| 0.3m. [Wire Wrus
8Ty Man
diading 3180 |wire n3B-2
turns
Asgeadly wire, 0.2 mn® [0.6m. |Wire Mrmso
Insulation, 270x24x0.15 1 |varnished
cloth Am2
Tube, inner dia. 2ms 1 |vinylchloride

e

ﬁ

{P_10 AKC AND HP-11B8A UNLT

XI1I. GENBRAL:

#-118A units manufactured since

- L}
, are modified yersionsof the HP=-10A an

Tne HP-10AKC and

December 1956
P-114 units.

the HP-10AKC
patically regulate the

ne main fuel system

¢ fhe unit comprises @ high pressure varis emos and -
plunger pump, an automatic variable apoed 6°:m1 it

a bydraulic decelerator, an acceleration 63:1;1: a control
a starting control unit, a throttle "i:: o constant pres-
proseure 'noV :‘die:.ributins valve,

and an intver-

designed to auto-
unit (Pigs 36 and 37) is
operation of the PA-96 turbojet en~

fuel.
4 thie systes with
and to fee Ble displlﬂlﬂ‘t

mechuniem, a conatant
sure valve, an idling rating valve, alve
8 pinimum pressure valve, & fuel by-pass® v“";or.
locking 11a1% ewitoh of the nydraulic %8 S o pie pas
Unit HP-10AKG,as distinguisned rrot fuel delivery 0
a fuel by-pasa valve designed to decrease cannon 0T rockets
ensure the engiue reliable operatiod when
are oeing fired.
Rac'kft firing may cause abnormal ?";‘:;‘:n.
engines compreasor surge and flame=OR
ber and in the afterburner.
The engine develops
of inert powder gaseco enters into
hign temperature thus decreasing e p“ o resalt
tount of air consuzod by the €n5iReC

dles cut end the orgine stalle:

‘of a turbo-je’
cxbustien eLIB=

cause 8 18rE9 8403
~husticad checter ot
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The HP-11B4 unit (Pige 38 and 39) ig designed to contrey After the circuit of electromagnet 11 is closed by-pass
To! ;

automatically the fuel delivery into the afterburner syaten of sve 12 shifts o the right and opens the ducts connecting
the P3-% turbojet engine. The unit comprises a ‘high prenu-o " :acelerator servopiston cavity "a® and spring resess "6 of son-
variable displacement plunger pump, an afterburner governor . . .:mt pressure drop valve 13 with the return line. . i
a barostat type fuel consumption limiter, an afterburner 'a{" : 1o a result servopiston 20 of the decelerator acte lupot
a cut-off valve, a fuel valve, an electromagnetic awitoh, 5 ' nhifts to the left and readjusts (through leve.

apring 21 8
constant pressure valve, a fuel by-pass valve, and an inter by 8P tension of transmitter 26 from maximum r.p.s.

the spring -
locking device switeh. i5)r oo of veginning of automatic operation. Simultaneous
0 Tepeile .
The HP-11B4 unit,as distinguished trom the HP-~11A unit 1y the constant pressure drop valve shifts towards the spring
)

is fitted with an afterburner control, which regulates fuel vy-passes the high pressure fuel under servopiston 2 of the

delivery into the afterburner so as to maiatain a constant and akos fued Jeeve e
pressure drop of gases across the turbine.

The afterburner cortrol is designed 10 regulate auto-

matically fuel delivery into the afterburner depending on
altitude and speed of flight.

wobble plate into chumber ®8%,
ap o,

As a result, servopiston 2 pushes wobdle plate 5 t:“:llm
gininum fuel delivery getting, thus decreasing shax‘:lynt o_‘
delivery till fuel consunmption is governed by adjustame
ainimum presaure valve 29.

ergised, fuel ceases
XIV. BASIC SPECIFICATIONS . After olectromegnet valve 11 is deenerg ’

e
flowing from constent pressure drop valve cavity "6 and

ik e

ovoraor eocatimues
7he basic specifications of the HP-10 AKC unit are hydraulic decelerator cavity *a” , and :ur:tor resets the
similar to those of the HP-10A unit, while the basic data of operating as before..The hydraulic jec;he rocalerator
‘the HP-11BA unit are similer to those of the HP-11A unit governor operation at initial rating. The L

excepting the number of

oothneas of governor
in the HP-1134 unit).

for am
plungers (there are seven plungers throttling assembly 22 provides n the engine

whe!
operation and ensures necessary szoothness
is gaining the required rating.

XY¥. HP-10 ARG ULIT, PRINCIPLE OF OPERATION : XV1I. HP-11BA WIT.YRIHCXPLS, or OPERATION
The operating Principle of the HP-10AKC unit is simi- § anit is shown in rig.41.
lar to that of ¢

h diegran of the HP-11BA
The eny e HP-10A unit, described avove. - :notk:{ ¢ :irthe snit inlet is 8 protective ﬁlter,“
untte liesoi .‘lt:!.f!erence between the HP- . ugha :1 : fuel-ie adoitted into the low pressure cavity
n that th 0 which fuel- unis trans-

velve, Pig, to slide valve 3 of rotor 6 whence the pucping

ngt,
uniz, fers the fuel into high pressure p“’olm:r punp 1s similar
dosigned te decrease fuel delivery The operating principle of the ¥

d edove)s
. et 11 48 cut in, to that of the HP-11A unit (dcecribe 1 proscare and pu=p
k3 13 ccen frop Pa. ple plete 5, Tue

] ¢ of
U2 In thtg o ; eater tho til
1 the —n outpute The EF a ah
Yo operates exactly in ‘ Tepen. detercine the pucp °“tp“1m_,cr 4 toevel ezl (uo
vobble plate 5, the longar 18 PAE

greater the purp outpute

104 and HP-10AKC
"o e.latter incorporates a fuel by-pass
lustrates a Iy dtagran of the HP-10AKC

‘ By-pusa valve 12 18
i eleetroma

cn 40 the by-pass valve is inoperat- The position of b
€20 the H®-310 aKC unit

ST TIY 28 the HP-104 ungy,
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Servopiston 2, whose rod 1s hinged to the wobble Plate
bearing body, shifts wobble plate 5.

Servopiston 2 is controlled by the afterburner governor
which changes tne amount ot fuel sent to the afterdburner

fuel nozzles in case balance between pressures Pz and P, is
disturbed. ¢

By Pz is meant corrected pressure of air after the com~
pressor; P‘ stunds for preesure of gases after the turbine
(in the afterourner).

Servopiston 2 is controlled as follows.

¥ith afterburner valve 36 open (shifted to the right)
groove M is closed.

Cavity " 6" of servopiston 2 conmects the high pressure
?ipe line through a duct. Cavity "a® of servopiston 2 con-
nects tie high pressure pipe line via by-pass Jet 45 and
damper 44. Ducts (through damper 44) connect cavity "a"
with barostat valve 14, with groove "m¥ on the afterburner
Valve, and with afterburner governor valve 13.

With barostat valve 14 closed and groove "wMoverlapped,
fuel conasumytion chunges depending on the PZ-P prassure
difrerence. ‘

dhen ufterburner governor valve 13 18 closed fuel is no
longer by-pussed iuto the high pressure pipe line and pres-
Sure in chambers "@ " gnd * ¢ % 49 equalized.

Servopiston 2 pressure

ssunes
thus ensuring the pump maximum output.

) The maximum angle of tilt of wobble plate 5 is adjusted
y maximun detivery screw 9.

sacted upon by springs and P, =P

dirrerence,shifts vobble plate 5 so that the latter a
its maximum tile,

ChMbeih::.a::erumer govgrnor vaive 13 opena, pressure in
the chamber sgrns decreasing as fuel sturts flowing out of
Pressure 1n.ch:m:0p1:mn 2 acted upon by excessive fusl

16, er " 4w overcomes the strength of springs
of wobble plata 5, ang ®F "a® decreasing the.angle of tilt
fusl consunption will ;,scon"q“enny'- the punp output. The
tartarner meniporg 18 changing until pressure P, in the
£e%3 (ensine-rraypy °dual to presgure P, and the whole
e tnit) 1o brerut to ogmilibriny, Im tais
Srveplstea 2 frem the 16fE

4 ¢

~CUY8 6Iintag ag

lr,pressure p, starts dropping and membrane
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she wobble plate and by fuel in chasber " 6") and from
. (pressure of fuel in chamber "a® and tension of
w l-“’:6) will be equal. Thus, the amount of fuel delivered
ariiet usp is ad justed through changing the amount of fuel
by o Pd via afterburner governor valve 13 from chamber "a“.
hy-“;:: amount of fuel by-passed from chamber "a” is control-
1ed sutomatically by varying clearance between the seat and
valve 13 of afterburnsr £LOVOraor whieh equalizes pressures p

de.
i By depending on the flight apeed and altitude

7he afterburner governor is designed to automatically re-
gilate the amount of fusel fed to the engine (when the after-

burer is switched on) with variations in flight speed and
altitude.
The afterburner governor incorporates three chambers

srs, *a" and "B ". An elastlc partition positioned between
chambere " r" and " X" geals governor lever 10. Chambers "r*
and " are separated by membrane 12. A pin with baﬂt bearings
acte as a supporting poin't of lever 10. The balance of this
lever and, consequently, the equilibrium within the whole
eystem depends on the correlationof the following fuctors:
the forces of springs located over and under membrane 12 (when
the unit is inoperative these springs hold the governor lever
in balance), the pressure in chunnel "¢ " which acts on Af‘:::‘:
burner governor valve 13, and the difference between press

and p,.
" 'hi: gaining altitude fuel consunption is controlled as

d,consequent=
X fter the compressor, and,
roreensiee. B atorte dva 12 will take up

1t,the membrane will shift

excess pressure (p, - py). As a resu thus

levor 10 and partially open afterbur
increasing flow of fuel from chamber *
The latter will shift towards chamber
8ease of fuel deliverye.

45 less fuel 1s e.zsitted into the engine a,::;:u::e:;-
Freesure p, ‘beging ¢ccressing. Fuel °onempt2::.
Teasing until pressures Py 8nd Py sre balas

ner governor valve 15,
e " of servopiston 2.
ng® with regultant de-
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The altitude barostatic control in conjunction wit
valve 42 regulates fuel consumption with variations in

flight speed and altitude according to predeterained a)
characteristics.

h fae)
the

titude
These characteristvics are rated for 8somewhat

excessive fuel consumption in the afterburner.

The barcstatic control has two chambers * 3" and "y g,
parated by an elastic partition which seals barostat lever 1,
The oaiance of barostat lever 18 and, consequently,
of tne wnole system depend on the following forces:
berostat vaive spring 15, pressure in charmel " e * on baro.
stat valve 14, pressure in line %8 » on transmitter block 21
and influence of aneroia 19, A change in any of the above men-
tioned forces inevitaoiy calls forth a corresponding change
in the co-acting rorces (so as to restore balance). Practical-
1y speaking only pressure Py» acting on aneroid 19 and pressure
in 1ine "@ " acting on transmitter 21 are interdependent.

the balance

Alr pressure in barogtat chamber " u " decreases with alti-
tade. Aneroid 19 strives to expand and exerts increased pressure
OB the end of lever 18 rolievering spring 15 of the barostat
valve. As a result, fuel flow from chamber "8 " of the wobbls
plate servopiston through barostat valve 14 increases. Servo-
Platon 2 shirts towards decrease or pump fuel delivery. This
will oring about decrease of ruel pressure in the system and
befors the memorane of transmitter 22. As a result the baro-
8tat paris will be rebelanced and a decreased pressure (as
conpered to ground conditions) will be maintained in line"e".

The law of Pressure vartations in line "%" with rlignt
speed und altitude 14

determined by cnaracteristics of ane-
roid
=c~bn1:a; the dieneter of block 21 of the transmitter (22)
oo oo t“‘d by veriations in the arm length from the eccent-
tae o ;ﬂicroneuue 80rew 17 of barostat lever point to
ou g :az:;:: I:O::t of lever 18. Puel flowing trom line

o

23 chien enczittor block 21 Pasces through damper

ely,
Cinates fuey Pulsation originating in the syates.

zed Copy Approved for Release 2011/12/14  CIA-RDPB0T00246A062100030001-8

|

{

3

fhe barostat is adjusted in compliance with the speoci-
tions by means of adjusting screw 16, spring 15 of valve
fica

id screw 20. ’
" a:::::i:ations of maximum fuel consumption in the after-

stem (according to pressure in line " e ")depend on
o Zle varying clear opening of fuel valve 42‘, as well
::‘o:l‘ :igbtening and tension of spring 40. Since pressure in
line "8" is the function of pressure py, maximum fuel con-
sugption in the afterburner system (as referred to presaure
) depends on the adjustment of the barostat and the fuel

valve.’

Afterburner _valve 36 controls fuel delivery into the

ofterburner system. The valve is connected with servopiston
37, Being energized,electromagnet 30 closes valve 29.and
fuel from channel *x ® flows into chamber .," » yia throttling
sesembly 27, shifts the piston, opens valve 36, and coapres-
ses the spring. Ghen the afterburner valve starts travelling,
its groove "M * gets cut off and fuel flow from spring chamber
"2% of the wobble plate rod servopiston ceases. Servopiston
2 starts pushing wobble plate 5 towards increase of fuel deli-
very. When the current 1s cut off, valve 29, loaded by spring
28 opens. Strong spring 35 of the afterburner valve servo-
pston forces fuel out of chamber " A" into the retura line
wd closes afterburner valve 36. :

Variations in fuel delivery during opening of the ‘::::;-
burner valve depend on changes of the inner dia, of the
turner valve through sestion and on fusl pres i detersta-
The time during whick pressure increases in line "# hie
®d by the speed of wobble plate 2 servopiston “:‘"l'd ot
speed depends on the capucity of damper 44. it the '““ton
1ts stroke (when tne afterburner ie fully oN), 5°"°91""
31 of the afterburner valve presses (vis rod 3‘)4";; e
th adjusting ecrew 33 and disconnects switch jc“cun o
Elne interlocking device thus disconnecting one
tonnecting the other. R - S
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When servopiston 37 is travelling backwards, spring 35
of the afterburner valve returns rod 31 and switch 34 o
the initial position.

Tne speed of the afterburner valve opening depends op the
capacity of throttling assembly 27. Conatant pressure- valve
26 is designed to ensure constant speed of the afterburner
valve stroke at all flight altitudes. The valve maintaing
coustant pressure in channel "x ® irrespective of fuel Pres-
sure varfations before it (i.e. after fine filter 24). As
pressure increases in channel "K ¥, valve 26 shiftsg towards
the spring and raeduces or coupletely closes the clear opening
of holes on the valve side surface. This will maintein the
desired fuel pressure adjusted by apring 25) in channel ",

Fuel valve unit. With afterburner valve 36 open (the
scheme gives it closed) fuel from line *b®, having passed

through the afterburner valve, is adnitted into channel "H*
to the fuel valve.

Puel valve 42 consists of the valve proper and guide

bushing 41 with a profiled port. The position of the slide

valye Telative to the bushing port deternines the through
:eouon of the fuel valve unit. The slide valve travel
epends on the fuel Pressure bhes
of apring 40, 7 Tho valve safl the foror
ihro n:: zx;:ziure :pstream to valve 42 increases, the valve
on also increases., The initial ten-
ing ig adjusted by screw 39, epring Heytes
Cut~of? valve 43 prevents fuel leakage to the after-
burner nozzles whem the afterburner 1s cut out
.

By-pass valve 38
positio
valve ig designed to rel med before the afterturner

ieve pressure over
when ;!::h a.:;erburner valve 15 cut out, lozds ooccuring
e aftervurner ocut
PTesture drop across valve in,valve 38 18 closed as the

36 1s
tightening of tne valve spring, snall to overcome the

w—— 127 e

XVII., CONSTRUCTION OP HP-10 AKC UNIT

fhe HP-10 AKC unit is similar in construction to the
EP-10A unit, the only difference being that the former is
provided with a fuel return valve,

Fig.42 shows the valve construction and its comnection
with the unit. Fig.47 gives the dimensional drawing of the
ﬁy-lo AXC unit and 1llustrates the location of the locking
devices.

The fuel return valve consists of two units: the valve

proper and the electromagnet.

The fuel return valve (Pig.33) is housed in the

governor body. It includes a tushing, a slide valve, a
spring guide and a spring. Steel slide valve 12 travels
inside steel bushing 13, pressed into governor body 1 with
a 0,02 - 0.04 mm negative allowance. When matching the
slide valve with the bushing a diametral clearance is

observed within 0.005 - 0.008 mm. The mating mfgoel
should be carefully machined accurate within vwwv .0, Three rows,

each of seven 1.5 ma dia. holes, are drilled in bushing 13.
Opposite each row of holes circular grooves are positioned in
the governor body. A duot oonnects the lower groove with the
fuel chamber of the hydraulic decelerator; the middle groove
18 conmeoted with the low pressure chamber, while the upper
one commnicates with the constant pressure drop valve spring
chamber,

Slide valve 12 has two wide bands. When the valve is in
the OPP position,the slide valve bands close the lower and
upper rows of holes in the bushing. When the valve is switched
on,the s1ide valve sinks down and oouneots through 1ts grooves
the fuel cavity of the hydrsulic decelerstor and the spring
chanber of the oconstant pressure drop valve with the retwrn
Hne,
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The upper portion of slide valve 12 has a spherical
head, to which spring guide 14 1s lapped, dimension ¥ being
W _g, ma and C being ]':g:l ma.

- To check whether the sizes of M and C have been chosen
correctly a hydraulic test 1s carried out. The holes are con-
sidered to be opened by edges K at the moment when at
p =10 kg/cmz fuel flow attains the rate of 3 - 5 cu. cm/min,
To observe the rated size of M it is allowed to grind sur-
face 1 of spring guide 14 to 0.3 mm and edges K of slide
valve 12 to 0.2 mm. The slide valve travel is 3 mm.

Electromagnet 10 (3LKO-U ) (See Pig.42) is an electro-
magnetic power device designed to operate on DiCoy 22 =27V
supply.

The electromzgnet consists of the following main parts
and units: armature 7, core A, coil 5, rod 6, casing 3,
nut 8 and adjusting screw 9.

The electromagnet is inctalled on the threaded portion
of adapter 2, which i3 secured to governor body 1 by four
screws. A rubbes ring seals the joint between the adapter
and the governor body. When the electromzgnet is being
adjusted armature 7 should be btrought close to core 4 and
clearance "a® should be set within 1 0.1 =2 by the agency
of screw 9. : °

After the amature travel on the unit has been adjusted,
edjusting screw 9 should be centre-punched in three points.

Puel i3 admitted into the spring ohacber of the constant

Frescure drop valve through a damper with filter 11, specially
designed in unit HP-10 AXC,

o e

e e« e+t e i
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XVIII. CONSTRUCZION OF HP-11BA URIT

The HP-11BA unit comprises essentially the following
gain parts: the high pressure plunger pump, the afterburner
gOVErnor, the barostatic flow control unit, the afterburner
valve, the cut-off and fuel valves, the electronagnet switoh,
the constant pressure and fuel by-pass valves, and the
electric switch of the interlocking device.

411 the inmmerated parts (with the exception of a new
afterburner governor, 8 modified barostat and a modified
electric switoh of the interlocking device) are similar in
construction to the respective parts of the HP-11A unit,
described above. The construction and -errangement of the
unit parts are shown in Pigs 44 and 45. Fig. 48 gives the
dipensional drawing of the HP-11BA unit, and illustrates the
location of the locking devices.

Afterburner Governor

Pig.44 shows the ocomstruction of the afterburner
governor assembly, which comprises the barostatic flow
control unit. .

The governor assecbly consists of aneroid housing 49 and
governor body 59, secured to each other by studs. The
governor assembly is secured on the pump body to the flange of
the wobble plate servopiston. :

The barostatic flow control unit consists of an aneroid,
a barostat lever, a fuel valve, a valve geat with a Jety
sdjusting sorews and springs. Capsule type ameroid 48 with
cones fitted on its both ends is encased in anaroid hous=
128 49. One cone of the aneroid is scoozzodated in the recess
of double arm lever 50 of the barostat, while the otuer cond
18 located on spring-loaded suppar® 32 which is placed onfthe
o7lindrical portion of adjusting sore 44 in the niddl:f o
Sover 47, Spring 43 presses the aneroid to the recess
lever 50, .
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~ir flowing into the aneroid chamber through pipe
union 45 is cleaned when it flows through screen 46, One eny

of barostat lever 50 has a taper recess to receive a o

0
pressed into the other o

end of the lever is stop 35 with tw
cones. The middle part of the lever has a boss with a hole
bored there to receive two ball bearings 61 separated by
spacer ring 62. The bearings are secured to the lever by
centre-punching. The cylindrical groove of the lever mounts
Tubber cup 24 with holder 22 and washer 21. Fut 20 seals the
joint between the cup and the lever.

Aidjusting micrometric screw 41 1s turned into the
barostat lever between ball bearings 61 and stop 35. The
barostat lever assembly is accommodated in the governor body
on pin 60, the cylindrical shoulder of cup 24 entering the
groove on the governor body end face. Washer 23, of appro-
priate thickness, ensures compression of the oup by 0.2 =
0.4 mn; thus the joint between the fuel cavity of the
barostat valve and the air cavity of the aneroid housing is
sealed,

o sui'h; h:urzl ;a;lve of the barostat includes steel seat 31,

e alioy, with a metering orifice30. The valve is

> ed into governor body 59 and looked in place. The

3§p::d p:zti:n of the valve seat 1s machined flush with Jet

altey (o : :_n Valve 29, which 1s a round plate of superhard

2 taper fone 1ck). The plate 1s welded in a steel ocup with

88 for stop 35,

ValveT:: z;:irance between valve seat 31 with the jet and

should pe vitor o oy ang 2pring 32 and anerold 48)

vy ooy hin 0.03 - 0.5 mm. The 6learance is adjusted
ecting shins 33 of 4

allorved to employ only o ey vy hicknens (1t .

821 corrytng et “ght:e shim), After selecting a shim

lock 3, 88 check,the valve is secured by

Sto

Uptards, Lever:oin ¢Over 39 linits the valve movement
37 placed oiresses valve 29 to its seat by means of

cone guides 36,

P‘;:te: by screw 40 in oover 39 The epring tightening
aced b .

dlaphro boa:t'(':::e::lvie)’“t 31 and ball bvearings 61 is

holes gy Ti0) 51, whoge 2

F2ced evenly along “8’011- :::::: has twelve

T
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Three studs with muts seoure the flange with cover 55 to
r bodye
we p;e:z:e it za necessary to change the len;th of lever 50
ara which is transaitting pressure, the diaphraga body 51 is
turned and gecured in a new position.

Bubber diaphragm 52, supporting ring 54 and bdlock 53, 1s
pressed between cover 55 and the diaphragm body flange. m‘d
plock supports rod 56, whose other end rests against the he
of adjusting micrometric screw 41, turned into the lever.

With valve 29 olosed, block 53 should be flush with,or
project above, the ring by 0.03 ma (to be adjusted by mioro-

1).
metri;hzc::t: Zf the diaphragm body are coated with special
graphite oil. To preserve the lubricant during operation,
rubber gland 57, covered with cap 58,1s put on the rod,

The afterburner governor comprises the following parts:
the membrane, the governor lever, the valve with valve seat,
the sdjusting screw and springs. Hembrane 16 is manufactured
of rubber cloth, 0.35 um thicke. At the joints,between the
body and cover flange and the membrane the latter is fitted
with a rubber cloth ring to provide for gtrength and
tightness, The membrane is secured between two aluminium
discs 15 and 18 by two Tows of rivets, £ix in each row. The
middle portion of disc 18 has a projection for 1imiting the
travel of the membrane towards cover 19.

After assembly the membrane unit is mounted on the
flange of the aneroid housing, closed with cover 19 and
secured by eight bolts.

The :onsi:uotion of governor lever (28) unit 1s
sinflar to the barostat lever unit except for the end stop.
The lever is mounted on pin 60 in the governo® "°d’°1’:ﬁ
ensure the airtightmess of the joint between ths fu:“d "
8ir cavities, washer 23 of proper taiclness is yr:;d o
compress ocup 24 by 0.2 — 0,4 E3e The fuel valve
barostat valve are similar in copstruoticn. valve

With the lover unlosled the olexranoe batweon v
seat 31 and valve 29 should be adjusted vwfm 1:-2: t-mu.:at
% seleoting chiza 34, After taip 8top 25 62OMS 03 00
to the valve to 1linit the lever mvc::nt. ﬂmi\;? ;’A
#206; then the stop should ba leokcd ¥iid mad
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oovered with cap 26 fitted with a rubber packing ring,

Lever stop 6 supports rod 8, whose centring collar mounts
spring 10. The cylindrical part of the rod enters sleeve 9,
The longitudinal sleeve hole is aligned with the hole in the
rod and houses pin 17. Bushing 11, whose collar mounts
expansion spring 10, holds pin 17 in place.

Parts 8, 9, 10, 11, 17 constitute an elastioc medium
between the membrane and the lever. From the opposite side
stop 6 13 acted upon by spring 4 through disc 5. Adjusting
screw 3 (with a ball type lock), secured in the threaded hole
of cover 2,1s employed to tighten spring 4. Four studs attach
cover 2, of steel, to the aneroid housing. From outside plug 1
is turned into the cover threaded hole.

Pipe union 7,screwed into the aneroid housing,feeds air
at Py Pressure from the engine compressor.

Membrane cover 19 houses threaded bushing 14 with a
protective screen. Pipe union 12 clamps nipple 13 which tranms-
mits gas pressure Py

The construction of the interlocking switch is similar to
that of unit HP-11A, the only difference being that lever 14

(?1g.45) has adjusting screw 15 which makes it possible to
time the electric contactor operation mare exactly.

XIX. HP-10AKCAND HP-11BA UNITS,GENERAL REQUIREMENTS
FOR MOUNTING AND OPRRATION

General requirements for mounting and operation of units

HP-10AKC and HP-11B4 are essentially the same as those for
units HP~10A and HP-114,

Eiven below are additional instructions on adjustment of
the HP-11BA unit in service.

In case gas temperature T, deviates from the specified

Linit
attam o) EoTe than 30°C, enploy adjusting sorew 3 of the
T governor (See Pig.44) to restare the tenperature

to the requir
teanom, °quized level. Turning the serew out reduces the 88
C2zeratire end vioe v
It 18 rot reoorm *
a%4%ule ouan eoozended 4o adjust fuel consumption by the

acteristios of the barostatic flow control unit

g8 these characteristics are rated for somewhat excessive
fuel consumption under augmented oonditions,

XX. TESTING AND ADJUSTING UNITS ON SPECIAL TEST ’
STANDS

Units HP-10AKC and HP-11BA are tested and adjnsted on '
{he same test stanis as the HP-10A4 and HP-11A units (dia-
granned in Figs 30 and 31).

4. HP-10AKC Unit

Unit HP-10AKC is adjusted in the same manner as the
EP-10A unit, except for the following:

1. At Q = 2200 % 125 11t/hr at the beginning of auto-
matic operation the unit should run at 3070 -60 T.Pole

The angle of turn of the throttle valve from the CUT-
oFP (OCTAHOB ) stop to the beginning of automatic opera-
tion ( & ) should be 50 ¥ 5°.

2. At n = 3500 re.p.m.,vhen the throttle valve lever is
shifted abruptly from the IDLING BATING to the FULL THROTTLE
sector, the time period of operation of the hydraulic
decelerator servopiston should take from 10 to 13 sec.

3. At n = 3100 repe.m. with the minimum pressure valve
fnoperative, the stop of minimum fuel delivery is set at
Q = 200%20 1it/hr; the minimum pressure valve is adjusted
by fitting washers 107 (Fig.20) and changing the valve
spring tension to ensure fuel consumption of
Q= 300 £ 20 14t/kr at n = 3500 T.p.m. and the throttle
valve lever set at the IDLING BATING sector. The total
thickmess of the washers should not exceed 6 mm. During
edjustment no air (p,) 1s fed into the acceleration con-
trol unit 1f the latter has been already adjusted. The
fuel tion 1s red after shifting the throttle
valve lever from the FULL THROTTIE to the INLING RATINO
Sector, .

While adjusting the minioun pressure YSIVe £15
Pressure p, at the pump inlet should be mainta::

*ithin 2 £0,1 kg/on? eud fuel preomure fier U 2
tmivalent jots should be kaintained within 2 =0

-

/

!
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To cheok the stability of mini~um pressure velve opera~
tion the pressure should be reduced two or three times in the
following manner: the throttle valve lever will be shifted
#rom the middle of the IDLING RATING (MAIHH TA3 ) sector to
the FULL THROTTLE (UOMHNH TA3 ) stop at any speed,and with
the fuel pressure reaching the value linited by the accelera-
tion control valve (no air is fed) the lever will be shifted
(within 1-2 sec.) to the middle of the IDLIFG RATING sector.

With the lever ir the extreme positions,at & speed of
3500 T.p.m.,the difference in fuel consunption must be within
the 1imits of 280 through 320 1it/hr.

It is allowed tc select a jet feeding fuel into the fuel
cavity of the wobble plate servopiston with the dia. of the
orifice within 0.7 to 1 mm.

4. Checking operation of the fuel return valve.

To check the valve operation energize the electromagnet
by applying 22 - 28 V D.C. for 20 sec. An osci 1llograph
transmitter is connected to the fuel line of the primary
panifold, The throttle valve lever is placed on the FULL
THROTTLE (MONHH{ TA3 ) stop.

Vith the electric magnet energized,take an oscillogras
of the unit operation.The retwrn valve must decrease the
fuel delivery by at least 50% when the unit is operating at
speeds, exceeding those at which fuel flow is controlled
automatically . At lower speeds a 40% decrease in the valve
flow rate mist follow within 0,15 seo, since the moment of
mressure drop. The oscillographic test is carried cut at

3500, 3200 and 2500 r.p.m.

The electiric magnet will be deenergized within
6.2 = 0,25 sec,

The rate of fuel flow decrease should be determined
by the osoillogran which records variations in fuel pres-
z:_re in the prirary nanifold from the beginning of pressure
th:Ptd“;ins 0.15 sec. The pressure should be referred to

0tal fuel consumption as reccrded by fuel pressure in

the pricary e Tdano chara

uetpr BM1£01d in agco: e with the oteristios
h:: unit distribution valve,

et t;f: the eleotrozagnat has been out out the initisl

14 te restored within mot mare than 35 seo.
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Pig.h6 reflects the main characteristics of the HP-10A
and HP-10AKC units.

2, HP-11BA Unit

pesting and adjustment of units (except when speoified
otherwise) is carried out under the’follouns conditions:

1. The unit pump speed - 3565 = 30 r-p.n; 2

2. Puel pressure at pump inlet p, = 2.5 ¥ 0.2 xg/en";

3, To energize the electromagnet, 20 - 26 v D.C. is
S“Pplt:’-d; calibrated jet ensuring fuel consumption of
3100 £ 40 1it/hr is fitted at the unit outlet.

5, sdjustment is carried out with the afterburner
governor valve closed under air pressure (pe) in the
pembrane cavity or by air rarefaction (pl‘) from the
opposite side of the membrane. The pressure drop aoross
the pembrane must be withim 0.1 - 1.0 kg/oa“.

6. Fuel pressure is changed in the unit by feeding air
pressure or by creation of a rarefaction in the aneroid

mber.
= b‘;!:.xe units characteristics obtained on test gtands
mst comply with the following datas

1. 3111; the electric magnet energized fnel ressure
Pg before the afterburner valve must be 18 = & ks/d: ;he

Adjustment is carried out through the agenoy ©
Binigum thrust sorew.

2, ;:t:"::t e::trie magnet (solenold) 59'33’51‘“
and p, pressure being equal to B, in the anero 2 e
chanber (ambient pressure), the constant pressure
mst ensure 10%2 kg/om? fuel [ressure at the valve
cutlet,

Adjustment 1s carried out by employing '”T;:i::‘:t
Zore than 3 pieces) to change the valve sp:h?‘ xg/ouz

3. The fuel valve must open at pp * 18 -

in
and fuel #1ow rate Q from 150 to 1000 :ﬂg:/‘;“;' of the
Adjustment is achieved bY means O

fuel valve spring.
of
4. The altitude perfm-manu dat: 7
f1ow oontrol unit sust be as £0110%8
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Pressure p, in
aneroid chimber, | 79| 100 200 300 500 |760-10ny
mm of Hg

——

Fuel consumption { 500} 720 | 1400 | 2000 | 2900| 3620
(from - to),
11t/hlveesssssccss | 600 | 820 | 1600

2250 | 3350] 3719

With the electric magnet energized the altitude
performance of the barostatic control unit is adjusted by
the fucl valve spring (within 16%4 ke/cm? allowance), the
aneroid spring, the adjusting screw of the barostat valve
spring, by turning the eccentric, amd by selecting a
3.8 « 4.2 om dblock.

Iaximum fuel consumption is to be limited by the
wobble plate maximum tilt stop.

To obtain altitude performance data, gradually
decrease pressure Py in the aneroid chamber beginning
with p) = 500 mn of Hg up to altitude pressure and increas-
ing it from p; = 500 mm of Hg up to boost mressure.

5. The afterburner governor 1s adjusted with the
berostat valve closed and boost pressure py = 1000 -

2000 rm of Hg in the ancroid chamber. The adjustment
procedure is as follows:

Ae With the pressure difference across the membrane
of the afterburner governor of 150 mm of water, adjust the
fuel consumption @ at 750 - 1250 11t/hr by changing the
tension of spring & (Fig.44),

B. Take the characteristics of changes in fuel

[
onsunption depending on pressure difference (p, - )

in the following order:

after(a) create mressure difference (p, - p,) aoross tbe
: burner governor membrane to ensure 300 - 350 1it/nr
uel consumption and ree

(b) in ard the pressure difference;
the afte h;rease the [ressure difference value across
ot nater“(be:: iovernor membrans through every 50 mm
Tecord the pre‘n g from the initial recorded value) and

. SSure difference
dcrnlops mare value at which the unit
1023 maiiicun fyey dolivery; )
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(c) see that the pressure difference as registered
ander "a® and wp* does not exceed 350 mm of water;

(a) see that the hysteresis does not exceed 50 mm of
vater when the characteristics are checked in the reverse
order (by decreasing the pressure difference values).

Notes: 1. It is allowed to employ kerosene when

ochecking the pressure difference,
provided the water column pressure is
veferred to kerosene specific gravity.
2. When checking fuel consumption the
pressure difference (p2 - Ph) will be
. created beginning with maximum fuel
consumption.

(e) pressure at the afterburner valve inlet st2
pinimum fuel consumption is to be at least 12 kg/cm“.
The adjustment is carried out by the minigum output
screw;

6. At py = 220 mn of Hg pressure in the aneroid
chamber, the time period required to open ar close the
afterburner valve should be as follows:

(a) when the afterburner is turned on the yressure
increase before the ocalibrated jet from 10 to 0% of
total pressure should take place within 1 - 3 seC.;

(b) the eleotric contactor must be cut in 5 = 8 sec.
after 90% of total pressure value has been obtained;

(c) the afterburner valve must fully close (fuel
Pressure should decrease) during no mare than 1.5 sece}

Notes: 1., Allowed "idle run® period from the moment

of energlzing the electric magnet to the
moment fuel pressure starts increasing (up
to 10% of total fuel pressure at the
calibrated jet inlet) is not to exceed
5 8ec.;
2. :1: spee:l of the afterburner valve op:n::
and closing is adjusted by the servopis

electing 8 24HK throttling

damper or by 8 f1ow

assezbly with a 80 - 140 cu.cn/ein.
rate.
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7. With the electric magnet deenergized fuel return fyre
the rotor cavity (into the fuel feed pipe line) must be not
over 300 = 600 lit/hr.

8, At maxioum r.Pelsy Py = By fuel pressure
Py = 3.8 kg/cm2 at the unit inlet, and the electric magnet
deenergized, fuel leakage through the pipe union directing
fuel to the burners is not to exceed 15 cu.cm/min.

9. At n = 0, the electric magnet deenergized, and
0.5 kg/r:m2 fuel pressure p, at the unit inlet, fuel leakage
via the pipe union directing fuel to the burners is not to
exceed 1 cu.cm/min (after three minute check).

10. Fuel leakage into the atmosphere through the vent
system of the running unit is not to exceed 60 ou.cm/min.

11. The unit must remain airtight when tested during
S min. at maximum rating, with the electric magnet energized
and fuel pressure p, at the pump inlet being 3.4 kg/cmz.

XXI. SINGLE SET OF SPARR PARTS POR UNITS

NoJ Part No. Hame ki
1. HP-10 AKC Unit

1] 276-338°  |Packing ring 2

2 90-191 Gasket :

3 90-200 Packing ring 2

4] 370-148 Bolt !

5| 2609C6-1,5T |Packing ring >

6] 2609ce~2.T Same N

7] 2609C10-2-] Same s

81 2609C11-1,57 | Same 2

9] 2609¢12-1,5-1| sape 2

10| 2609¢12-2-] "Same M

111 2609¢14-2-1 Same 2

121 2605015-

-1,5-p Sane i

131 2602016-2-p - Same ,
Same 2
Sanme - 2

— 139 =
;: Part No. Kame Quantity
— _
16| 15449-5 Spring washer [}
17 1x15 Cotter pin 2
18| 1.5x10 Same 2
19 2x25 Same 2
2. HP-LIBA Uit
1 90-200 Packing ring 1
2 90-191 Gasket 1
3| 276-247 Sealing ring 27
4 | 276-338 Same 1
5 |2605¢52-6=1.5-T' | Same 2.
6 |2609c52-7-1.5-T Same 2
7 |2609c52-8-<2-T Sanme 2
8 |2609c52-12-2-T Same i
9 |2609C52-14=2-T Same .
10 12609C52-16-2-T Same .
11 [2605C52-18-2-T" Same 2
12 |2609C52-25-2-T Same
XXII, BATH MODIFIED PARTS AHD PARTS SUPPLIED
ADDITIONALLY POR HP-10A and HP-10AKC UNITS
5:1&152;1 Series No. Pescription tity- Material] HNote
in Pigs
42,43 6__
1 2 3 B 5
1 |3510118 Governor body 1 - ;;:m
with slide valve and
and throttle HP-104XC
valve needle units
- Sane
= 3510128 Puel aistributor|l
body with slide
valves and rod of
hydraulic deoele=
rator
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1 2 3 & 5 3
T —
- | 351013 Puup body with bush- 1 - | Por m-1g;
ing of wobble plate HP-10AX:
piston rod units
- | 351052 Rotor with bushings 1 - Same
- | 351053 Rotor with plungers 1 - Same
and shaft
11 | 351054 Danmper (jet with 1 -1 Ssanme
gauze)
- 1 400024 Adjusting head of 1 - Sarc
idling rating valve
- | 400025 Adjusting head of 2 - Same
acceleration control
unit and starting con=-
- <rol unit
10 | SUKO-M Electric magnet of 1 - | For
relief valve HP-10AKC
unit
1 | 351101E Governor body 1|Alumi- For HP-10:
nium and
alloy | HP-10AKC
A9 units
1| 3511028 Puel distributor body 1|Alumi- Sazme
nium
alloy AX9
- | 351103 Pump body 1| same | Same
2} 351208 kéapter for rulief 1|steel |Por
valve electromgnet X17H2 | HP-10AKC
unit
13 ] 351205 Bushing for relief 1]|stee1 | Por HP-104
valve slide X18 and
{P~10AKC
units
12 1 351206-1|  S11de valve 1|stee1 | Por EP-10
1x13 |unit
12 | 3512064 3l1de valve for relief 1|Same |For
Valve HP-10AXC
unit
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NE 3 »
- t|{ Steel [Por HP-10A
;") 351207 Spring guide for 1 se e o
relief valve 3x13
HP-10AKC
units
. | 351208R Spring 1 Wire, Same
steel,
“1a.1.4 "
S50X0A
- | 351224 Bearing body of 1 Steell§ Same
wobble plate T o
- | 351225 Tover for relief 1 Steel [For HP-
valve slide 45 ! un:{; -
1l Gauge [For HP-
1226 er gaugze
e T ¥o.004B | and
’ HP-10AKC
units
Same
- Damper Jjet 1 Brass
351228 per 3 rass
- | 351235 Adjusting sorew of 1 Steel Same
distributing valve 21131 same
- | 380252 Handle of adjusting| 3 Stee
head 2x13
Same
= | 380253 Adjusting head 3 Steel
spring wire,
dia.l
(oxc)
Same
- | 380: 3 .| wire,
. i steel,
a1a.1.7
(oBC)
f-
= | 380257 Cover of accelera= | 2 :::“
h tion control unit and ey
starting control unit e
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1| 2 3 ! s e
T —
- | 400115 Adjusting head pipe 3 |Steel |For mp~104
union 2X13 jand
HP=-104%C
units
- | 400117 Idling rating valve 1 |Steel Same
shaft 12X13A
- | 400118 Idling rating valve 1 |Steel Same
screw 2X13
- | 400119 ° Idling rating valve 1 |Steel Sane
2X13
- ] 400120A Shaft of adjusting 2 | Steel Same
head of acceleration 12XH3A
control unit and
starting control unit
- | 400121B Spring support of 2 | Steel Same
adjusting head J8xa
= | 400149 Packing ring of 1 |Rubber| Same
hydraulic decelerator |set|4327
rod
- | 400157 Washer of adjusting 3 | steel Same
head - sets 1X18H9OH
= |400158 Constant pressure 1 Isteel l Same
drop valve 4X14H14B2M
= |400159 Bushing of constant 1| Same Same
Pressure drop valve
~ |#99 202-3  Rotar 1 |Steel | Seme
A
= |409108-2 | Rotor bushing 7 ::: Sage
- 417105 S BE-24
ocket for fuel valve| 1 |Steel Sane
of starting control 3x13
unit
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wnit HF-104A
25 blanking plugs in the modif

unit and the body of the HP-10AEC unit.

Parts 351-206-1, 35
do not take part imn unit operation,
jed body of the HP-104 -

XXIII. MODIFIED PARTS AFD PARTS SUPPLIED
ADDITIOFALLY FOR HP-11BA UNIT

— 143
2 3 3 5 6

 —

H3-03-2 Retaining lock | 1 Steel 20
H3-05-1 Seme 4 Same

H3-05-2 Same 13 Same

H3-09-1 Same 2 Same

H3-10 Same 1 Same

H3-13 Same 3 Same

1-207A and 351225 installed in
but act

Quen- | Mate-
§°" Pig) Series No. Description ity |rial
0. :
112 3 A4 5
15 |45 | 244093-1 switch adjusting sorew 1
26 |45 | 336009C Electromagnet . 1
- 336016 Panel )
336017 Electromagnet body
with cylinder 2
37 |45 | 351006B-2 Cover of rotor cavity
(assembled) g X
bear
= 351058 Body with
N 361096 Pine filter (sseenbled) :
1 145 | 373011K Pump body :
5 |as | 3730124 Governor 'bod: !
89 |aa | 373003 Aneroid housing 1
= 373015 Contaoctor body o 2
= 373016 Contaotor body wi
switch 1
28 144 | 3730188 Governor lever 1
373019 Cover y
- 1as |373020 Lever
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1| 2 3 4 5 6
—_——
21 | 45 | 373025 Cut-off valve seat 1
- 379026 Valve body 1
373027 Cut-off valve 1
373043 Governor valve 2
- 3730444 Barostat lever 1
7 144 | 373045 Pipe union (with 1
screen) feeding pres—
sure p,
3|64 | 373047 Adjusting screw of 1
afterburner governor
'valve
25 145 | 380081 Air bleed valve 1
16 |44 | 3810454 Xembrane 1
- 409011 Rotor with plungers 1
509012 Rotor with bushings 1
409015 Wiobble plate piston 1
rod
13 |45 | BE-1-140| sSwiten 1
- Bﬂ‘3 Plug 1
31 145 |24HEE0-140 Throttling assembly 1
61 |44 | Fo.28 Ball bearing L
- 90119 Lock ring 1 Steel 65T
8 145 | 90127-3 Pin of bearing body 2 |Steel 21XH3A
- 90128 Pin packing ring 4 |Rubber 4327
- 90129 Shins for wobble 2 | steel 2x18890H
A 185 | 17117 plate oote
Rotor bearing 1 copper-a‘ﬂl’;i;'
compound I
35 143 | 28110 Packing ring of valve| 1 |Copper M2
seat set
15 lss ":Ziz: Spring washer 1 |steer SOXOA
276115 ;ii\;atins sorew 1 |Steel 2X13
3 valve Yook 1 |Bronze Epb-2,
berylliua

el o
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5 6
T | 3 i
e
276124 Screw fastening rotor 2 |Steel 38XA
cavity cover
276124-1| Screw fastening rotor 2 |Steel 38XA
cavity cover
276205 Piug for drain duct 1 |Aluminium
of rotor cavity cover alloy 1T
- 276289 Plug of throttling 1 |Steel 45
assembly
296217 Adjusting washer of {1 set|Steel 20
afterburner valve
piston -
296229 Ring centring gland 1 |Aluminium
cover alloy I1T
' Same
Gland body 1
21" 33:71(1;.::-2 Winding 3180 |Wire n38-2
) turns
MTERO
317011-3 Wwire, dia. C.2 m2 0.6-. ::l': et
3270014 Insulotion tape 13T Pﬁm_z
370x24x0.15 xloride
317011-5 | Pipo. inner dia, 2 mn 1 :::i :o or
336115 Rlectromagnet panel ;11 o
o Doty 3 |Brass XC59-1
pon |
bber 432
351115 Ring for paoking set|Ru
. awitoh rod 1 |steer 1x13
22|45 [351119-0.6] By-pass valve Jetvny > [arumtosus
37145 | 351173 Cover of rotor ca N oy AI9
1 16XITX
3181a5 | 351228 Bearing body of wovbld 1 fStee
plate 1 |steel 2x13
16|45 | 351235 | Fue1 valve adjusting
, e natt 1 [1exmma
3|45 | 361601 Rotor sh 1 Lizxen
bt
361621 Botor splined Dushind {1 ooy ps
361622 Rotor plug 1
361625 Filter body
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1 2 3 4 5 6
361626 Spring 1 [Vire, steel,
dia. 0.5
(50x04)
361627 Disc 16-18{Brase 162
361628 Ring 16-18]Same
361629 Filter soreen 32-36] Sereen
KNo,004B
361630 Frame screen 32-36] Screen
Fo.04B
- 361631 Ring 32-36] Brass 162
- 361632 Same 32-36 | Same
361633 Washer 1 Steel 2X18HIM
361634 Bushing- 1 Steel 16XTTA
363162 Adjusting gasket of |1 set | Steel 2XI3
cut-off valve
24 | 44 | 368514 Cup 2 Rubber 4327
368523 Plug for lever 1 Sueel 45
cavity
62 | 44 | 368524 Spacer ring 2 Steel Y8A
21 | 44 | 368530 Vasher cup 2 Aluminium
alloy A1AT
3685324 Adjusting washer I set | Steel 1X18H9
3701654 Plug of servopiston| 1 Steel 45
Tod
4+ | 45 | 373101 Pump body 1 Aluminium
alloy A9
59 | 44 | 3731022 Governor body 1 Same
49 148 13731030 |  Anerotd housing 1 Same
- 373104 Contaotor body 1 Aluminius
- alloy AX9
313107 Servopiston bushing| 1 Steel S0XICA
28 14 | 3731098 Governor lever - 1 Steel 16XTTA
re ro, P R
PO | irestat tover 1 | same

i

et o e

e = v . e
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20 |44 | 373113 Nut of barostat and |2 |Steel 1X13
governor lever
373116 Gasket of wobble 2 |Plexidble
i plate pin cover . textolite
373117 Cover of wobble plate |2 Steel 20
pin
373118A Stud of aneroid hous- |2 Steel 38XA
ing
373119 Same 3 | Steel 38XA
55 |44 | 373121 Cover of barostat 1 | Steel 1113
eccentric "
- 373122 Packing ring of 2 | Rubber A3
barostat bushing .
- 373123 Barostat space 1 | Steel 1X13
dbushing
luminium
- . Switch cover 1 |A
373124 g
) |
14 {45 373125 | Switoh lever 1 | Steel ggr
- 373126 Fat of afterburner 1 | Steel
valve
1x13
12 [ 451 373127 Switch rod 1 S:e:i s
373128 Pin of switch lever |1 5 ;m.
- 373129 Lever stop 1 stout 1013
373130 Guide of switoh slide 1 m.:,,,.
- 373131 Switoh slide 1 - 10-5-1,5
1 | wire, dia.1.6
= 373132 Slide spring (050)
= 373133 Serew fastening switch 2 ::::i ::
= 373134 Plug of switoh cover 1 e aite IT
= 373135 Insulation plate 1 e 8
= 373136 Bushing of switch rod i el 45
13 {88 ] 373148 Swivel nipple supply-
ing pressure Py . 1 301
- 373146 Cut-off valve body : ::::1 ot
373147 Cop of cut-off valve
body
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1] 2 3 4 5 6
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3731480 Swivel elbow of cut- 1 |Steel 161
off valve
21 | 45| 3731494 Cut-off valve seat 1 |Steel 35
20 | 45| 373150 Cut-off valve 1 |Steel 2113
- 373151 Spring support of cut- | 1 [Steel 2113
off valve
- 373152 Cut-off valve spring 1 |Wire,
dia. 1,6
(S0XQ4)
24 | 451 373153 Afterburner valve 1 |Bronze
' BpAXH10~4~4
23| 45| 373154 Afterburner valve 1 | Steel X18
bushing
2] 44| 3731604 Cover of afterburner 1 | Steel 2x1)
governor adjusting sorew
€| 4s] 373161 Lever,stop of after- 1 | Steel 2X13
burner governor
8| &4 | 373162 Rod stop 1 | steel 3x13
10 | 44 | 3731638 Bod spring 1 | wire,
dia. 1.5
(oBc)
9 |44 373154 Rod sleeve 1 | Steel 3113
4 1441373166 Smring of afterburner 1 | Wire,
governor zdjusting screw |sey dia. 1.4
(0BC)
- 373168 Gasket of rotor cavity | 1| Paronite
cover JB-10
35 | 84 | 373194 Barostat valve spring 1 | steel 3x13
stop
29 144 | 373195 Governor and barostat | 2| Steel
7| e | 373208 valve disc 18XHBA
! 9 Pipe union feeding 1| Steel 45
as b |- Pressure Py
.i 513713197 Bzrostat valve cavity 1} Aluminius
Cob L, fecver alloy A1
Goveomor lever stop 1] steel 213

At

T e .. it

||

19

38
18

60

23

22

15

16

1

2
S
b4

44

by

44

4h
44

by

44

b

44

44

45

45
45
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373199 Barostat valve spring Wire,
dia. 2.33
(50X2A)
373201 Afterburner governor Steel 38XA
valve adjusting screw
ble plate piston rod Bronge
381133 bu:ob ep p ai0-4-4
381134 Piston rod Steel
12XH3A
381204A| Afterburner governor Aluminium
membrane cavity cover alloy AN9
381226 Governor screw spring Steel X18
retainer .
381227 Gasket for barosiat l;;r_olr‘l)i e
valve cavity cover p13
381255 Barostat lever stop S:ee: -
Alumin:
brane disc
381258 Hen| ey T
6XITA
381263A| TLever bearing pin Steel 1
Aluminium
her
381267 Cup was N oy 11T
Same
381270 Cup holder Sy
381272 Spring i 1.6
(0Bc)
3 Aluminium
381274 lemm aisc a1tey ZUT
Nembrane
381275 Membrane sloth TP
Steel X18
383128 | Membrane suppor® Aluniniu
383135 Spring tushing al10y 2T
c 1 steel 1
409101-1 Rotor
steol XBP-A
409102 Plunger . steel £277A
409103 | Plucser 8PS guide
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4091041 Rotor bushing 7 |Bronze BE24
409105 Plunger spring 7 [Vire,
dia. 1.6
(50X04)
3145| 4€9106 Rotor slide valve 1 |Bronge
BB23
39 | 45] 409111 Yaximum output stop 1 |[Steel
screw 12XH3A
- 409112 Governor body stud 1 | Steel 38xA
- 409114 Gasket for switoch 1 | Paronite
cover yB-10
- 409115 Afterburner governmor| 1 |Steel 3X13
valve stop
2213 Spring for adjusting| 2 |Vire,
sorew balls dis. 0.5
(oBc)
- 15A49-5 Spring washer 2 | Steel 65T
- 12HK12x1,5 Plug 1 | Steel 45
- 12HK16x1.5 Same 1| Same
- 20EKS Stopper 1 | Aluminium
alloy A1T
- 25HE0.9 Jet 38 | Steel
1X18H9M
- J0HRA Blind pipe union 1 | steel 45
34HKS Blind mut 1 | Steel A5
i I s Hat 1| same
< | PTEKI-6-45 | Adjusting sorew 1 | Steel 36X
Tl s Spring washer 12 |steel 50K%A
- | lasime Saze 10 | steel 50X%4
- 4926-1.0 Jet 1 | steel 1X13
=] [feueas Protection oap 1 |rorolie materisi®
: o 5 [E
- Scee 1 |see
- Proteotion cap 2 |scme
- Sese 1 {Sexs |
LiJusting vorher 1 | stesl 113

00246A062100030001-8

— 15—
2 3 5 5 6
e —
64HK8.5-12- Adjusting washer 1 |Steel 1X13
-0.7
Same
64HKO.8-12- Same 1
-1.5
1 |Steel 45
64HE10x1 .5 Plug
213K53-4-10 Dowel i st::e;m
216M51-5 Nut : Sone
216M51-6 Same - Seae
218M51-5 Same " Seme
218u51-6 Same : Sone
229151-6-42 Same : Seme
22915-1-6-60 | Same . Sone
229851-6-72 Same s 20
234A50-0.5- Washer
e 1 Same
23#.&53-0.8— Same
e ol 20
234A450-1-6— Washer 28 | Steel
s 1 Same
234450-1-8- Same
P 6 | Steel 36XA
237151~6-18 Bolt . -
238451-6-28 Bolt 1 650
S64M50-24 Spring ring, flat ; ::::1 &
1301C51-6- Bolt
289 t 1 Sane
1406C51-4 Castle MW " \luntnics
200'8-250-2.6- Rivet 110y nan
2609C52~4.5- .
. ; 2 | Bavber &
2609C52-6- Packing ring ‘
-5t 8 sane N
Same B
1 |Bubber
2=10- Same
262223 3 |Bubber 4327
2609052-10~ Same i
-2-T 1| sare
2605052-14~ Same |
-1-5-1‘
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3 L] 5 3
2609C52-22-2,5-T Packing ring 1 | Bubber 43
2609C52-25-2-T Same 1 | Rubder 4327
2609¢52-28-3-T Same 1 Sane
2609¢52-30-2-T Sane 2 Sane
2622053-6x1 Plug 2 | 8teel &5

H~2006 Bolt 6 Same
H-9910 Seal 18 | Aluminius
alloy
H3-03-1 Lock 4 | Steel 20
H3-03-2 Sane 1 Same
H3-04-2 Same 9 Same
H3~05-1 Same 2 Same i
H3-05-2 Same 9 Same
H3-07 Same 3 Same
H3-09-2 Same 1 Sanme
H3-12 Sane 2 Seme
H3-16 Same 2 Sanme
1x12 Cotter pin 1
1.5x20 Cotter pin 2
2x8 Roller, needle | 1| Steel EX6
6II 1/8*1 Ball 4 | steel X6
II 3/16" H Ball 1] steel X6

eses 009

1, HP~10A unit ececcecccovecoscce? A cese
2, EP-11A unit .--oo-oo.oonoo..-.a.-o--‘

seoe
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XII. Parts of Puel System Units ..
1. HP=104 unit LA Y Y YT ITY
2, HP=114 unit 0000000 ccscense

noo-lo.oobuoo-nu ”

M Y P 9

HP-;OLKC and HP-11BA Units
XIII. GEBErﬂouccosnoc-oonoooo.o-oc-nooo-o.oa.
xg. Basic Specifiontiou 00..00.0000000.00.-::::. ;19
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XIX. HP-10 AKC and HP-11BA Units,General noquir;:. ?
. ::::: for Mounting ang Operationeesssecse..., 132
ng and Adjusting Units on Special Test

Stands ®t0etststecsecstncnes

Fig. 1. iP-10 A Unit.Control Lever View

| = Cover of fuel delivery cavity; 2 — cap of wobble plate maximum delivery stop screw;
A = aj of wobble plate minimum delivery stop screw; § ~ pump rotor shaft; 5 = pipe
ut.ion 0 measure fuel pressure at throttle valve inlet; 6 — coatrol lever; 7 — adjusting
«crew of theottle vaive stop in engine CUT-OFF (OCTAHOB) position; 8 — cap of low
stecd valve adjusting sceew; 9 — pipe union for branching fuel to umners primary
manifold; 10 = fuel vent pipe union; 11 — pipe union for supplying fuel to burners main
mainifold; 12 = cap of maximum r.p. m. adjusting screw; 13 = switch adjusting screw
caj; 14 = thromtli bly of mini P valve; 15 = fuel vent pipe unioa;

6 — constant pressure valve plug; 17 — constant pressure drop valve plug.

®e0ceccesecsccsss 133
2. HP-11Bp unit tccescocnee o:.:.:""“”' ;,j:
0060000000000 0000s

XXT, Single set -
< Spare Parts £
1o 110 AkC o Or Mits ceeeeess, 138

$000000000000000000000-0sas 138
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Fig. 3. ITP-11 _rit.View of Afterbumer Valve Switch Fig. 4. HP-11 A Unit.View of Electromagnct and

1 — shaft; 2 = pipe waion by-passing fuel ® HP-10 A wait inlet; 3 - air bleed Barostat

valve; 4 — pipe wmion delivering air into aneroid chamber; $ ~ pipe waion delivering

fuel to afwrburner noxzies; 6 — electromagnet plug commector; 7 — cap of fuel

valve adjusting screw; 8 — plug commector of afterbumer valve switch;

9. 11 « fuel veat pipe wnions; 10 — high preseure filter; 12 — maximum ourpue
adjusting screw cap; 13 — minimum ostput adusting screw ca;.

I = cap of adiusting screw of barostar Spring; > < cap of adjust-
g scres of barostat ancroc ;3 o ap ol ae posirew of haratat
lever, 4 — +lr 10 agner By ' .

b o,

ve dug
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Venting

45 46

A

40
/ 418 4243
Ay

AN

7\, Vs

b 3 ~ 61
! AR \ N0 69 68
W N - LR ANy -
. ldole (o ol 1. ool -l 4 4o 5
- N NINVANNN VAN INARR IR ANANA
o » 5 ‘ \ \ \ \‘\\ \ 4 ’ =
W o 9 8 : 2
SN VO ‘:(... 100 99 98 9796 94 9392 91 30 86 8786 85 64 83 ‘wd
: vl % N eeRys’ 3
YR x
N 102 10
N
AR |; ek \ Fuel pressure at pump inlet (low pressure)

Fuel pressure

Fuel venting

1 = unis inlet fileery 2 — fuel feed ducq 3 — ported member; 4 ~ port in low pressure line:
4 = port in bigh gr lise} 6 = copper ite bearing; 7 — rotor; 8 = plunger; 9 = plunger
apeiags 10 = pistes tod; 1) = lisk commectiag piston with wobble plate; 12 - wobble plate
(boasing bedyk 1) = wobble plate bearing; 14 = soller bearing; 13 = gland; 16 — shaft;
17 =wobhle plete misimum delivery stop ecrew; 18 - wobble plate mazimum delivery;
19 = pump ouslet duct swp screw] 20 = governor filter; 21 — duct feeding fuel into contact
welve} 22 — duct feeding fuel into wobble plate piston chamber; 23 — fuel return

duong 24 = durt lor routing fue) from & i hamber; 29 - p_tel.luudyo'p
walve 26 = velve sleeve; 27 = damper; 28 - screw for edjusting the beginning of auto-
wasis aposation; 29 = raci] 0 = otep screw of decelerator rod; 31 = apring; 32 = L’o'uplmg;
95 — doselevesse sod; 44 - conwel lever; )3 = hrotilc selve; 16 — valve aeedle bushing;
$7 « dibing rosing screw obimeting beed; 18 — 1dling reting screw; 39 — slide valve; ]

- ounewat presewe velve spriag) 41 ~ coasmat presswe valve; 42 — valve bushing;
@ » shide walve lever; 44 = decelerntor piston; 49 = pistom epring: 46 — switch; 47~ rod;
@ + mmalunm 1.5.m. adinsting ecrew; 49 = swuch i Amv:w-‘ t
euding cossublys 4 = duse iag decel #ronliag ssscmbly with go
S 98 = omiiuss fusl foed dust; 1) = durt consectiag ecceleration coatrol
94 = deot ossnsesiag eccelesstion conwrel wnis with estmosphere;

Fuel pressure at pump outlet upstream to
throttle valve (high pressure)'

Fuel pressure downstream to

throttle valve

Fuel pressure in piston chambers

in pump roter cavity Compressed air from compressor (Py)

Atmospheric pressure

Fig. S. HIP-10A Unit 'ley Diapran

$5 — acceleration control unit valve; 56 = valve bushing; §7, 66 = membranes;

$8, 65 = springs; $9 — adjusting screws; 60 — fuel return duce; 61 — air supply (st pees-

sure p,) cortected separately for acceleration control unit and starting control unit;

62 = duct connecting acceleration control unit with chamber of wobble plate piston;

63 = starting control unit fuel feed duct; 64 - fuel return duct; 67, 98, 101 - jets;

68 = starting contral unit valve; 69 = valve seat; 70 = distributing valve; 71 - duct

routing fuel to burners primary manifold; 72 = duct routing fuc! to burners main manifold;

73 = buroer; 74 = adjusting screw; 75 — distributing valve spring; 76 — spring of transmis-

tet slide valve; 77 = slide valve supporting needle; 78 — wobble plate piston chamber fuel

feed duct; 79 — governor fuel feed duct; BO — return piston chamber fuel feed duct; 81 — retum

lever; 82 = drain holes of retumn slide valve bushing; 83 - fuel drein chamber; 84 — minimum

pressure valve; 8% = minimum pressure valve fuel feed duct; 86 — return slide valve;

87 « duct connecting return slide valve with throttling assembly; 88 - spring of minimum pres-

sure valve; B9 = goveror slide valve sleeve; 90 = governor transmitter slide valve; 91 = support

oeedle; 92 = ceatrifugel weights; 93 = return piston spring; 94 = return piston chamber;

93 = throttliag assembly; 96 — return piston; 97 — unterpiston chamber; 99 — wobble plate
pisson; 100 = chamber of wobble plate piston; 102 — governor shaft,
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37
venting

45

/mm 6 4243
YA
/

N

RV

7

Fuel venting

1 = unle inlet filosr; 2 = fusl foed duct; 3 ~ ported member; 4 — port in low pressure line;
$ = post in high precoure liae} 6 « copper-graphicte besring; 7 — rotor; 8 = plunger; 9 = plunger
10 = plotea rodg 11 = liak connecting piston with wobble plate; 12 ~ wobble plate
Sedy) 13 = wobble plase bearing) 14 ~ soller besring; 13 = gtand; 16 — shait;
17 =wsbbie plese minimun delivery sep screw; 18 ~ wobble plate maximum delivery;
19 « punp cutlet dus 000 ocrew) 20 = governor filter; 21 = duct feeding fuel into contact
goscowe valve 22 « duct feediag fuel into wobble plate piston chamber; 23 = fuel teturn
dnen 34 =~ dust for routing fuel lrom i i chamber; 29 - P drop
velvey 36 = valve oloeve; 27 ~ damper; 28 ~ screw for adjusting the beginning of auto-
29 « sack; 30 = 200p screw of decelerator rod; 31 = spring; 32 - coupling;
sody 34 ~ conwel lever; 33 ~ throttle valve; 36 — valve acedle bushing;
Alilag satlag sesew sdjustiag hoadi 38 - idliag rating screw; 39 — slide volve;
sesouss velve spelagy 4] =~ consmmt presswe valve; 42 — valve bushing;
4 « dosslereser pieten; {3 - pisten spring; 46 — switch; 47 = rod;
o Gahean 0.0 sdiaming corewy ) = swisch adjusting screw; 30 ~ decel
Ne 4 My wich go
ceasscelag acceleration constrol
eonwel sals with armosphere;

uel pressure at pump outlet upstream to
throttle valve (high pressure)'
Fuel pressure in pump rotor cavity

m 10987 654 3 f o 0 CAy ury & B2
2 MR \ton >
N § R
: B &3 56 54
1 i 2 61
AN 4 M 0 69 68
\\.\ \" 3 et 3 DEEATE =) ral 5
NY SRR NJVANNANAIRANAN
\ . >
0 N ‘(l \ \ \ \ \\ l‘ ;
o R 9 8
X P rrrerA). S 7 | 100 99 98 9796 9 9352 91 S0 68 6786 65 84 83
el XN KL %
| X Kxxx
N NN 102 101
x
X, v ta¥
& 3 7 % x » x| Fuel pressure at pump inlet (low pressure) Fuel pressure downstream to

throttle valve

Fuel pressure in piston chambers

Compressed air from compressor (Py)

Atmospheric pressure

Fig. 5. HP-10A Unit !ley Diapran

$$ = acceleration control unit valve; 56 — valve bushi;

57, 66 = L

58, 65 = springs; 59 = adjusting screws; 60 — fuel return duct; 61 — air supply (at pres-

sure p,) corrected separately for acceleration control unit and starting control unit;

62 = duct connecting scceleration control unit with chamber of wobble plate piston;

63 — starting control unit fuel feed duct; 64 — fuel return duct; 67. 98, 10] - jets;

68 = starting control unit valve; 69 = valve seat; 70 ~ distributing valve; 71 — duce

routing fuel to burners primary manifold; 72 = duct routing fucl to burners main manifold;

73 = burner; 74 = adjusting screw; 75 — distributing valve spring; 76 = spring of transmit-

ter slide valve; 77 = slide valve supporting needle; 78 — wobble plate piston chamber fuel

feed duct; 79 = governor fuel feed duct; 80 — return piston chamber fuel feed duct; 8] — retwrn

lever; 82 = drain holes of return slide valve bushing; 83 = fuel drain chamber; 84 = minimum

ptesswre valve; 8BS — minimum pressure valve fuel feed duct; 86 ~ return slide valve;

87 = duct connecting return slide valve with throttling assembly; 88 = spring of minimum press

sure valve; 89 = governor slide valve sleeve; 90 ~ govemor transmitter slide valve; 91 « suppors

aeedle; 92 — centrifugal weights; 93 ~ return piston speing; 94 = return piston chamber;

93 = throttling assembly; 96 —~ retun piston; 97 — unterpiston chamber; 99 —~ wobble plate
pisson; 100 — chamber of wobble plate piston; 102 - governoe shafi,
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Pryet, kg/cm?

100, - [

8 .
Ppyet in primary /f

fue

60-—manifold .} >/r

40 ] .

n Kfm,, {nmatn

0 manifol

n-rpm.

Fig. 7. Fuel Pressute in Main and

Primary Manifolds versus Speed,
of HP-10 A Unit

(throttle valve fully open)

maalfold; § = P fusl Is main manifold;
4 = see.pom

1200 1700 2200 2700 3200 3100

1 = P fuel, kp/0q.cm} 2 = P fasl ln peimary

oty
- X
wF Pruety
»

0 1200 1100 2200 2700 3200 3700
n-rpm,

Fig. 8. Fuel Pressure Variation
before Throttle Valve (py )

and after Throttle Valve (pg )
versus Speed of HP-10 A Unit
(throttle valve fully open)
1 = P fucl, kg/eq.cm.} 2 ~ P fuel;
3=Ptoely 14~ ovpm.
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Fuel pressure at pump intet (low pressure)
rucl pressure in piston chambers .

I’igl: Slide Valve Transmitter Position and Fuel Ly-Pass with

crease or Decrease of Engine Speed from Rated Value
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P, pressure inle!

49 50 51 52 83
W 45 46 4T 48 49

18 +
£ Z
/
/ %3
n
16
15
14
p 7 Dﬂ .
-m Fuel pressure at pump inlet .?T . rain
(low pressure) Fuel intet
Fuel pressure at pump outlet Atmospheric pressure
(high pressure)
R ™ Fuel venting

*3*505 | Fuel pressure after constant

pressure valve
AMixture of transformer
oil and kerosene

]

Fuel pressure in pump rotor cavity

Fig. 10. Key Diagram of Unkl.( lll:;llA‘ " by fuel feed duct; 43 = & 1 | ”: '::: povs
i s 4 - ber; § —~ring . 47 = valve seat; 48 ~ valve spring; 49 = valve: 30 = € ",""‘"_
I ~ protective filter; 2 — pump fuel delivery duct; 3 — piston fod; 4 ported member; 3 valve fuel feed duct; 47 = valve Tov cunsing in afterbarnct valve; 34 - switck; 33 — membmany

H ine; 8- plunger . : §3 = clectromagset . val
of rotor rofler beating; 6 — port on low pressure line; 7 =poct on high pressure line; 8P s1 = pole; 52 — core; 53 = ele to8; $8 = pistos of sfterburaer valvej

. - pi link; . . <7 - spring of afterbumer valve pis! L
spting; 9 — rotor; 10  rotor chambes fuel drain jet; 11 — plunger] 12 — piston ::.:.‘;um §6 = switch rod; svl f';:“_' fucl by-pass groove; 61 = sfterbarmer valve p..:- chamber} 1
13 = wobble pll;e ball beariag; 14.~ wobble P!;w (besrins :’dy”'::-:-':::uly stop screw; 59 = :‘hmb.m: ::l::'-leeve; 63 = fucl valve ndi-!iul lacs"s 64 = fuel v ;‘:‘_
ing; N s 18 — wobbl: te mi N 62 = aftet ! valve; 67 = valve bushi velve
g 16  ronoe shank gleads 17 e awi 70  high pressure filter; 21 — bigh peesaue 65 = chamber of fuel valve spriag; 65 = (Sl WgRE0 T2 0 iy ptve; 73 — velve ringt
ey e e e " Sumpes in line feeding fucl 10 diaphrago; 24 =disp spring; 69 = fuel valve; 70 = (02} W T = O oarmee valve cavieys 76 = iou 77 — e
25 iae .l:l'u:h;: T 23 ne walve socket; 27 — barostas valve; 28 = valve wOng) 74 = duct deliveriag fuel 10 pogiey chamber; 80 - piseess 81 =
~ slide 3 26 = jet in

: . . ing
N « micrometric screw; " lncplnﬂ‘n-.lu-lp
79-“iuﬁﬂsumalhnamnl"nmi!ﬂ—:i;':dmiu;:ﬂn’;ﬂ;_.wmi:‘; 78 = speing of wobble pl hamber.
32 < eccenwic rod} 33 « elastic partition; 34 = anero chamber; 40 — aneroid leves

36 = aneroid support; 37 = aseroid; 38 — valve lever; 39 = peessure valvej 43 — valve

310p screw; 4] — coastant pressure valve speing; 42 = consmat
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N 3839604142 43 40 45 46 47 4B 49 50 RGeS s8 53 8§
3 [ <2
2 \ S \© > N
2 N P BN = (D S
5 ez N P ,
d N 3 59 60
»
N
30 = I_;l._. [— — —— — =
8
1)
63 62 61
; 2 )
. 7/
| 2 . SRR ”
% 3 /,T 1 -
2 ,/;/' g | ) ﬁi
PR, % 00 | | '
- " 09 8 1 6 5423 1
b ] -
—— " / f,
' i
20 70 19 1815517 15 1Sale 132N
Fip. 11. HP-10A Unit.Plunger Pump and Speed Govemor Units
i i i H i i lide valve sleeve; 87 ~ transnitter slide valve sleeve;
- body; 2 = servopiston rod link; 3 — link pin; 4 - P of 3 slide s - o
l.tl :::; - pyl-m.b « plunger huhin'.; 7 = plunges spring; 8 — speing 38 ~ transmitter slide nlv.c; 39 = weights; 40 - support needle ol
guide; 9 = lock ting; 10 = rotor; 11 = ported member lock; 12 = ported weights; 41 — dowel of weights stop; 42 — ball bearing; 43 — weights
-.:u\ 13 = ported membet dowel; 14 = piston rod; 158 = wobble fork; 44 ~ stop ring; 45 — ball bearing; 46 — coupling nut; 47 = shaft;
plase piston; 130 = setur slide velve piston; 16 = piston speing; 48 = rotoe beating; 49 = splined bushing; S0 = plug; 51— sap of wo!’vble
17 « piston 'lltev(; 18 = spring of return slide valve piston; 19 = retum plate stop screw; 52 - wobble plate stop screw at¢ mavine - fuel delivery;

4 3 . - gov . $3 — nut; $4 = packing ring; 53 — shaft lock ring; $6 — wobble plate
shide vdnzh‘:&u:;::::lzh‘de-:::‘;“!ld ,f;:‘:::-:?;a,; radial-thrust bearing; $7 — bearing housing; 58 — wobble pln.rc stop
:::m v,ll:c aeedle; 26 - -;nin. of slide valve cylinder; 27 - bearing  screw at minimum fuel delivery; 59 — cotor gland fuel vent ring;

tiag of slide valve needle; 28 = spring; 29 ~ heating balls of slide 60 — gland housing; 61 — shaft; 62 — gland of rotor shank; 63 — roller
valve needie; 30 ~ pia; 31 « slide; 32 = bracket of slide valve cylinder  bearing; G4 — punp cover; 8 — clearance. 0.4 £ 0.05; G - clearance.
sptiag sad return slide valve lever; 33 = lever of return slide valve; [ ATRELN

34 = spherical pia of return lever; 33 — slotted washer; 36 - bushing
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0

6 - 69
81 0
86
85 N
S > 91 ! 92
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84 83 21
Fiz. 15. HP-10A Unit
Throttle Valve and Idling Rating Valve
21 = govetnor body; 83 = throctle valve needle; 84 - needle bushing;
89 — idling rating valve bushing; B6 = valve; 87 ~ idling rating adjusting screw; B8 — pin;
89 = pipe union; 90 = idling rating valve adjusting cap; 91 — bushing of pipe union
measuting pressure dowastream from throutle valve; 92 — swivel nipple; 93 - pipe union.

Fig. 12. Unit HP-10A. Pin of Wobble
Plate Unit

63 — pin; 66 - cover; 67
ldluu.' m[;t:h-; ring;

Fig. 13. Filter Uni¢ at Pamp Fuel
lnlet

“—molﬁln.mknw"
rings; 72 = l.drbgu_m::_‘hu

100 100 102

82

e

e - //
5 ¢ /;

RPN 4 ////””,,1”””/

(LT 100 701000 100700 200,05

L »

Fig. 14. Throctlia
T4~ 8 Assembly
ssscmbly body; 75 « Gmme
”'i"i"l-'-hnn-n'].”.,. screen; 76 — filssiag

Fig. 16. HP-10A Unit
Throttle Valve Drive
rack;
4= thee valve conal ahat 9 — shoe ek %6 _ 0 R pagoivee’
shafe 98 ~ stop screws ¢ eccestric.
100 - Vimicer of deionte valve comrol levers 101 = coatrol lever; 102 ~ adjsetiag
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Fig. 19. 1iP-10A Unit.Distributing Valve, Acceler:
$1 = cap of di
valve spring;
;lve plunger; | 1
1 ¢o burners secondary (maj; i emtion control bushiag; acceleratio

valve; 149 ~ membeane; l‘;;m) et ool T - e .
coatrol wait adjusting screw:
155 = rod guide of starting

s
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Fig. 20. iiP-10A Unit.Minimum

o[ Tl

»

v\} i

<
_,/‘V

stributing valve
139
44 = bushing;

Fressure Valve

107 - spring adjusting washer; 110 — plug; .

160 = minimum pressure valve stop; 161 = spring

162 ~ minimum peessure valve; 163 = volve
bushing; 164 — packing ring.

X

IrrL

Bl

g - oY A
- 77 165 166 167 168 169 170171 noons
v
4 -
w7 9=,
39T it w:g\\*\!\?{t&q/
== P ;-/ W"& v-?J.
138 v
R 159 4!2
514 158 /

ation Control Unit and Starting Control Unit

adjusting screw; 121 - fuel diseri ibutis

2 covers 14p Jiusti ¥i 121 = fuel distributor body; 138 ~ adjusting screw of distributing
gy 135 P28 8€AL: 141 ~ spring; 142 — distibuting valve slecves 143 - distribetiog

Pibe union fecding fuel to bumers primary manifold; 146 — pipe union feeding

= aceeleration control unit
55 152 ~ adjusting screw ca
coatrol unit; 156 — valve

Spting; 151 — acceleration control unit and starting
P 133 ~ pipe union; 154 = starting control unit spring;
rod; 137 ~ atarting control unis valve; 158 = spring;

159 = valve sear.

A = original model; B — modified model; 163=6lc 17 0 S gg

er body; 166 — ball eype valve 167 = frame screeni o grorigg disk;
168 = filteting screen; 169 = ball cype valve 180 - edjusting
spring; 170 — filter spring adjusting washer;

178 - washen 1
washer; 8 230 = SIT
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Pig. 22. HP-11A Unit,Plunger Pump, Constant Pressure Valve and Electromagnet
Valve

1 « housing; 2 = race of cotor rolles bearings 3 = soller; 4 = cage; S = rotor lock ring) 6 - rotory

7 = pluager sleeve; 8 = plunger} 9 = spring guide; 10 =- epring; 11 = shaft lock ring; 12 = shaft;

13 = gland; 14 = gland vent ring] 13 = gland housing; 16 = roller bearing of rotor shaak)

17 = sotee cavity cover; |8 — beasing body; 19 = besring; 20 — wobble plsie pia; 21 = pia cover

sasken 22 = cover; 23 ~ wobble plate adjusting washers; 24 - rotor slotsed bushing; 23 - bushiag

attachment pis; 26 = ported member; 27 — strainet at fuel pump inlet; 28 ~ ecrainer lock ringy

29 = elactromageet valve sent; 30 — valvej 31 — electromagnet pecking ring; 32 = plug; 33 = spring

shimg 34 = comstant pressure valve spring; 33 — plunger; 36 —~ valve sleeve; 37 — wobble-plate

cmanioun fvel delivery stop screw; 38 — screw nut; 39 = cap; 40 = barostat valve fuel feed jot;

4] = sesvopiston springs guide; 42, 43 ~ servopiston springs; 44 = piston (steel disc) 43 - cwp;

46 = piston cup expandiag plate; 47 = piston slceve; 48 = piston rod; 49 = rod bushiag; 30 = rod

plag 5} « link; 32 — pia consecting link with wobble plate; $3 — wobble plste minimum fuel
delivery stop screw.
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Fig. 23. HP-11A Unit Barostat Fig. 24. 'P-11A Vnit

Camper
: i ing; $9 — lever, - elastic §7 - disphragm body
38 — adjusting screw mut; 39 — cap; 34 — -:x ';-'_ﬂ;.-'?m L m;t’:p-'mm “mﬁq- doms 37 - disghengn body o damoe oevs
ek - 88 = damper.

s, i j 5 - 71 ~ valve
_lod;“—-h-nﬂ-nlveu-tmuule;u‘-nln,w-uln.pdumqm epring; -
“i‘“‘i:lmn-nhcnviq eam;n-ndn-k(-m-mie.eg')u_-d,m”-umeq,‘m
%-mﬂ;ﬂ-mﬂﬁldiuﬁum;’m-mﬁ-mm-lhnlﬂplptmlon;u-hdhnm- et
m;s}-mmwh.:wmu-twin;m-wﬂumﬁ-hv«nop.mv.

Declassified in Part - Sanitized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100030001-8



Declassified in Part - Sanitized Copy Approved for Release 2011/12/14 : CIA-RDP80T00246A062100030001-8

e lg| | !

15 B : S
/ | 1 11
A A A 7
\«
3 il l [ 7 8
NSy S s/,
n L%l . Y ' 129
0, Y NVAL 89 .
21~ =5 o A /
: n : 2y = B 130
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19 \ 70 ,
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"y NRERE 135 134 133
6 Y i~ 9
) \ 1o
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In N [N @
4] XA
ns i 1187 {1l \H 4 95 ) - : . itEl etic
wo W =% % .- Fig. 26. HP-11A Unit Elccromegn
A4 4 VS Z . wi
| P2 YAl H 136 . oo 128 djeing washer
X AR ] < ” 129 — poles 130 ~ cyliader; 131 = od; 132 — packs -
" . SNl Q ar \ 7] ing ring; 133 — coil; 134 = core; 13 =~ electro-
Wik N N N ! pasel; 136 = plug coasector; 137 « cylinder
2 \ 3 = a8 fastening sut; 138 = cylinder fastesing screw.
% TT Ty— i
m ? ; \ : " ‘ S
2R ) ey < AN
o B R W LI N ]r - :
\ . 1
3 f Y L " w |
| ows\ o\ s .13 N 1
110 108 08 0

Fig. 25. Afterbumer Valve, Electric Switch, Fuel Valve and Cut-
Off Valve Units ¢

39 = cap of fuel valve adjusting screw; 89 = afterhurner valve sleeve; e
90 - altecbarner valve; 91 - piston; 92 = spring suports 93 — piston packing i
70853 94 = aut; 95 = adjusting washer; 96 = lock; 97 — cap; 98 = piston sleeve; i
:) - .!mng; 100 - washer; 101 - switch housing; 102 = connectoe plugs 103 =
:i:"::);o‘ = SPring; 103 — switch rod; 106 - speing suppost; 107 = epring
ldifcdn;- l'lt.dl KB6; 109 « cover 110 — diaphragm; 11] = fuel valve spring
— "::7- 112 < cover; 113 ~ spring recainer; 114 = spring; 113 = spring
-l l-l :-lve plunger; 117 ~ sleeve; 113 = pipe unlon feeding fuel to
oo 4 119 = plug of cut-off valve tod; 120 = sleeve of cut-off valve rody

~ 104} 122 ~ speing washer; 123 = spring; 124 = curcoff valve seat;

123 = ball type valve; 126 = sir rolief valve pipe uniom.
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% I S
PSS i

Fig. 27. HP-11A Unit.Fuel By-
Pass Valve

139 = plunger; 140 — plusger sleeve;
141 = spring; 142 — valve stop;
143 = plug.

N

Fig. 28. Throttle Valve Lever, Idling Rating Valve and
Ait Relief Valve Units
1 ~ lever s10p screw ar CUT-OFF (CTON) position; 2 = sector;

l—emlluuhnb;‘-wh'ﬂi-"m‘m

valve lever st PULL THROTTLE (TIVBASA 'A3) position;
6--hnlhlnlu;7-h-4dlovmmhv'n'l:w~

@

. ; it, Distributiag Valve
i Coatrol Usit, Startiag Coatrol Usit,
Fig. 29. Acceleratioa aad Decelerssor

:-m-phhc—lh—“’”"’z_w”:: accelesstioa coarel mait membrenc
sptiags 6 = cap} 7 = plpe wnlen; § -~ P wais mombeane spring; u-rb--""u
,".""""""‘mﬂ""“““"““""“" .
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2 section

Water gutlet
Water infet

Alr SUPPIY e

Fig. 30. Diagrm of Stand oz Teoting HP-10A Unit

1 = rotameters, Q = 150 = 4500 lit/ht} 2 = fileer mode of therncacy,
measuring mnge from 0 to 125°C; § — eleceric moon § - mﬁ:ﬂ IR chocorn
] 7-unnrmderten;s-elecuikhlh9-soamﬂupkmner;lo-mn-nmunnm
::::uringmmhmoma)wd; 11 ~ reducing valve; lz-momm@.aﬂuﬁ!&; -
0t 60 kg/em® 13 -dmpenld-mnommm.mmﬁammhnuomukn/mE
l;-m‘mpnge.nen-wlnnmngehonOwl ka/mvzls-owmmh;l‘l-mh' '
_ oalfold fe1 (Q = 3520 lit/h, ot Pyy =40 kn/co) 1§ = jot oqual In copacty to prisary
bw’x ra of Q = 438 lit/hr, ot Ppye)™ 30 ba/cm’} 19 « cafety vnlve roted for 100 -
140 kg/cm® 20 - oervice tmak; 21 = combaie il . ; lis/hr;
- tor} 22 = flovzter Q=150 -
:Jl-memmnne.unnwbgmmhmowlokumﬁzd-mwvai?u-a;m
‘ Aunzs-bmnnupump;n-r:dwdmmza-de-mmmn-ehwkmm
30 = mdineos,

Fig. 31. HP-114 Uaie Teot Stcad

1 = rotacator,

s = -
e I i) o e e
[, G003 8= bt g ooy 171 Q 2200 - 700 Mt/ 6= alcle C
U ~ fic2 adkestman valvepy 9 = tachonxor TR 10 = plocceces, 1230 o Ko Fig. 32 M
o g 3 -ntedhvnlvo:ll-mduaknvnlvaﬂ, © 1200 o0 Hg, obo-} eroxtiog
03 6590 62 29 boyersy g0 0", B2 0 @ 169 b/en} 13 = poooeso paega, crooering “f,\
= d0=ﬁmz¢nm/§nﬁzﬁk§"-ﬁ‘“-hﬂmlnmvadvu’ ;".,:',:’.,—’_{m
5 9 « it - i
ST ERE R B Ny ST S e S °
memmm-&mxzﬁé-m 3 7= porn e

L L1
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Fig. 32 HP-10A sad HP-10A® Units Assembly Draving

1 = pump fuel inlet filser; 2 = starting ceatrol waify 3 = hy theostling dlsecting fnel isse burner priency

& = control lever 3 —~ dwottle vaive seedie; § — edjuating hoad of idling sating valve; 7 - high presowrs  ing valve springs 22 = eccelmmtion
filter; § ~ consmaat presswre valve; 9 — theeaded bushing; 10 —~ hydmalic decelornter sody 11 — hydesulic 26 = wobble plase miniunm dalivery sy
docelosster pisten; 12 = screw for adjastiag pump magiana c.p.0.; 13 - swih aljasdiag scwwy 0P ecrew} 29 = reten; 30 - Commragai
14 = dhesstle valve shak; 13 ~ centel lever baby 16 — cerveplotss Guoniing aseenily; 17 -« cosstemt aptings 33 — aleienm preasuse waiv; o
. poaseure doup valve) 18 - pipe walen for disesting fool lase bumer muie meaifeld; 19 ~ pipe vaies far ponee >

¥o

\
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aa section

64 section

View along arrow 8

12 section

ee section

e
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-

Fig. 32 HP-10A aad HP-10A¢® Units Assembly Draviag

4-”“5-““-‘;‘-“.“,“““ ves 7 = high

disoming fuel lase bmnar peimery munifoldy 39 -

w“u-mm dlsnribme
h“*n-#—-ﬁn-*u-&-ﬁ“”-h
.--ﬁ*.*hhﬂ-.qn.“ﬁma-**.-d—m

NP Saey 39 « sotasy 30 — esatifagal govesmen; 31 — waaemioee Plunger; 32 - waseninur pluager
apeings 33 ~ alsluem pesesus valveg 34 ~ seonm olide valvw; 33 ~ sroum olide vadve pisteny 36 « wobble
phate plotess 37 — phungeny 38 ~ plosen sed.

SRBERIRE TE—

HHsect gn
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Fig. 34. HP-11A and HF-11A® Units Assembly Drawing

- val = sneroid adjustiag screw; 3 — eseroid; 4 = screw adjusting miniewem fuel delivery;
;-m-&:ml—helkumm-nn-‘m7-“‘!0-""“"'—‘“""’
falet filser; 11 = electromagaet; 12 = comstant pressure valve; 13 = plongery 14 = dompery 15 ~ dampary

16 = foel by-pase valvej 17 = bly; 13 = valves 19 « high precouse fileers 20 — swissh;
ne ta screw of ing valve; 22 = iag valve; 23 — pipe uaien cupplying fuel o busanesg
24 = covolf valve} 23 = ais bloed valve.
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Fig. 35. HP-11A snd HP-11A® Units Dimensional Draving
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Fig. 36. {IF-10AL.C Unit,View on Contro! Lever

1 — cap of stop screw of wobMe plate maximum delivery; 2 = cap of stop screw of

wobble plate minimum delivery; 3 = shaft; 4 — cap of screw adjusting the beginning

of automatic operation; 5 — elec unit MKO-M; 6 — pipe union supplying

fuel to burner primaty manifold; 7 = pipe union supplying fuel into burner main
manifold; 8 = control levee.

Fig. 37. 't'-10AKC Unit.View on Fuel Supply Connection
i i 1 unit adjusting screw; 35 = pipe
1 = cover of fuel supply cavity; 2 = cap of acceleration control unit @ "
unions delivering air undet pressure P. cnnec.ted by pressure rellc'l |el,v4:mc:p :f ::;:Ign:muol
unit a.ljusting screw; 6 — cap of switcl adjusting screw; 7 — cap of maximum £.p.m.
screw; 8 « th li bl gulating wobble plate tumiag rate.
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Fig. 38. HP-11BA Unit.View on Fuel Supply Connection

1 = shaft; 2 = cap of screw adjusting minimum output; 3 — cap of screw adjusting
maximum output; 4 — plug of interlocking device switch screw; § — cap of fuel valve
screw; 6 - cover of fuel delivery cavity; 7 — electromagnetic switch; 8 — pipe union
delivering gases at pressure Py 9 = cover of afterburner adjusting mechanism;

10 — barostat eccentric cover.

Fig. 39. Unit HP-11BA.View on Barostat

1 — pipe union feeding air to barostat aneroid chamber; 2 ~ pipe union s ing fuel

0 burners; 3 — fuel drain pipe union; 4 — high pressure ﬁlter;p:- pipe ::ilfl-:l;{’“-

sing fuel to HP-10AKC unit inlet; 6 - unit air bleed valve; 7 = constant pressure

valve plug; 8 — cap of baroseat spring adjusting screw; 9 — cap of barostat aneroid
adjusting screw,
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m Fuel pressure at pump inlet (low
pressure)

Fuel pressure at pump outlet (high
pressure.

) .
Fuel pressure in pump rotor cavity

GrPrrasIIIIIII LI

Fuel venting

Fig. 40. Unit HP-10AKC ¥ey Diagram

Fuel pressure after
throttie valve

© 00 0 0
°

% % % % | Fuel pressure in piston
9
5T Air from compressar
(under Py pressure)

Atmospheric pressure

o draclic decel i 21 = spring of dydraulic decel plo

--nbucphulmepimi-lm::“l'ﬂ"ll-,ﬂw ;“‘{1":,; Fauis ol My; 23 = sccelemel °‘3""'"'":.,"‘"

$ = wobble plate; 6 = rotor} 7 = rotor-shaft; § ~ minhms very screw; 9 — = it valve; 25 — hydraulic decel lever; 26 — oprings 27 = retse
= electromagnet INMKO-N; 12 = fuel return vatve} :lu“:::;:_h';m"‘. beting) 29 = » valve; 30 — Swonding

assembly of wobble plate servoplsten.
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44

Fuel pressure at pump Inlet (Low pressure)
Fuel pressure at pump outlet (high pressure)
Fuel pressure after constant pressure valve
Fuel préssurn in pump rotor cavity

Fig. 41. JIP-11BA Unit Key Diagram .
speiag; 26 — constast valve; 27 = theounki -
:::‘z;‘:‘:ka—:tvdnza::::—gﬂn-u“n'ku-“uﬂb:”-*
;-;—xmm;-wbwu-“*“-ﬂ.-ﬂ
valve uth.ll-hllnh!h‘h-
servephons

« wobble
- [ ] 2 = wobble plate sesvopiston; 3 = rotor slide valve} 4 = plungee; §
:‘l‘:g:“:uﬁ 7 :-l-*th.:illq':- screw of minimen fuel delivery; 9 — screw of mazimum fuel delivery;

lo-mmumu-mwwmu- frarb e 13 = afters

governoe 16 = Ive adjusting
burner valve; 14 = bavostat valve; 15 « barostat valve spriag; 16 'htnnnl
ml?-d.—mhm||-mkv¢319-—¢uﬂ;zo-w-dlndqm .
21 = wanemiser slides 22 = d b - itser damper 24 = fine filter) 25 — consten

el o
v v

g
AP
EEsEy=sg

Atmospheric pressure

Air from compressor (under Py pressure)

Pressure of gases (Py)

Mixture of transfermer oil and
kerosene

e

e

velve

Q = fesl valvey 0-,‘““-“”
-qo.i.qc.-“ul--nh-*
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M

Fig. 42. HP-10AKC Unit Assembly Drawing
1 = govemor body; 2 ~ adapter; 3 = casing; 4 — care; $ = coil; 6 — rod;
7 « ammature; 8 - nut; 9 = adjusting screw; 10 - ek wait
IMKO-M; 11 - damper (jet with gauze ).
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Fig. 43. Fuel Retum Valve

1 ~ governor body; 12 — slide valve; 13 bushing;

guide. 14~ spring
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Fig. 46. *tsin Characteristics of HP-10A and HP-10AKC Units
Pgy = fuel p before Pty = feel before distribatiag valve.
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